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It’s totally portable. And virtually unshockable. With instant random access to mixes you make. 
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Rants & Raves 


Surveying Surveillance 
have doubts about Charles Platt's statement (Wired 1.5, 
page 112) regarding ubiquitous electronic surveillance: 
"Personally, | look forward to the time when no one will 
be exempt from surveillance. So long as corporations, 
governments, and citizens are equally vulnerable, lack of 
privacy will be the ultimate equalizer. It will also drasti- 
cally reduce crime — especially street crime - when 
there's a constant possibility of electronic 
evidence turning up in court." 

As far as | am concerned, it is still up in 
the air how all the new technologies are 
going to be regulated, who's going to 
make the money, and who's going to be 
driven underground. One thing that 
seems evident about any new source of 
information is that it can be ignored, or, if 
necessary, brutally suppressed. Outra- 
geous incidents (such as the Rodney King 
beating alluded to in the text) occur 
every day in the streets of cities through- 
out the US (and the world) and are being 
taped. Whether this information is acted 
upon by authorities, admitted by (new?) 
rules of evidence, or causing an uproar in 
the mass media is another story. Once 
the novelty has worn off, how can elec- 
tronic evidence help reduce crime when 
courts and jails are already burdened 
with too many cases full of the old- 
fashioned kind? 

Curtis Corum 
Rochester, New York 


wanted to comment briefly on your 
recent article “Nowhere to Hide” (Wired 
1.5, page 112). | found Charles Platt's 
argument fascinating and useful, but 
incomplete. Essentially, | agree that new 
electronic surveillance technologies will 
tend to equalize rather than reinforce 
existing power inequities — but only in 
the sphere of civil society. In the all- 
important realms of the State and the 
transnational corporation, however, the 
situation neither seems clear-cut nor offers grounds for 
Platt's optimism. 

The evidence suggests not that the average person 
will have any greater surveillance power over the 
State/corporation in the foreseeable future, but rather 
that these entities will increasingly be able to monitor 
every aspect of social relations of society at large. Corpo- 
rations already know infinitely more about me than | 
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The most 
efficient way to reach 
us here at Wired is via e-mail. 
At some addresses, such as guidelines 
@wired.com, you'll reach Wired's Infobot, 
which will bounce back the needed 
text, freeing up us human types to 
create the next amazing issue 
of Wired. Here's where to 
send e-mail: 


know about them - they know where | live, how much | 
spend on my credit card, what magazines | subscribe to, 
and so on. Businesses now watch over the number of 
keystrokes their secretaries type into their PCs, and 
monitor how many mistakes they make. They eavesdrop 
on e-mail messages. And so on. Bentham'5 panopticon, 
as described by Foucault, is upon us, writ large: The 


singular entity at the center can see everyone on the 
periphery, but none of us on the periphery can see it. 
(This metaphor is literally the case vis-à-vis relations 
between the US and the Third World — as was easily 
demonstrated in Iraq, there is a monopoly on global 
information flow.) What | see, in fact, is a culture in which 
relations of domination, oppression, power, and control 
are increasingly rendered invisible. For example, people 
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confuse buying Nikes with constructing a “unique” per- 
sonal identity, instant access to pornography and imag- 
ined violence with freedom, and confuse the develop- 
ment of new technologies with a solution to hierarchies 
of domination. Meanwhile, 30,000 children die of pover- 
ty every day, the environment gets globally trashed, the 
DOD continues to develop biological weapons, etc., etc. 

The problem with your analysis, 
finally, is that it reduces the problem 
of power in our society to a technical 
or technological one, when the 
problem is in reality embedded in 
social relations — including relations 
of class, gender, and race. It is absurd 
to think that | will ever have as much 
surveillance power as the CIA, IBM, 
the NSC or any other body wielding 
real social, political, economic, or 
military power. 

The challenge, in my view, is how 
to theorize strategies of social 
change - including how to utilize 
and change the direction of new 
technologies — in ways that trans- 
form these underlying power 
inequities. Anything short of this 
sounds idealist (in the Hegelian 
sense) and quixotic. 

My criticism aside, your essay 
obviously got me to think about this 
issue, and I’m quite indebted to you 
for that. 

John Sanbonmatsu 
batpoet@cats.ucsc.edu 


Wired Gets WWWired 

Why haven't you put up a WWW 
server yet? | find this odd, consider- 
ing you have already twice pub- 
lished information about it, most 
recently ín "NetSurf" (Wired 2.01, 
page 136). The World Wide Web has 
to be better for disseminating infor- 
mation than e-mail robots. So, come 
on, get WWWired! Right now! 

Oscar Nierstrasz 

oscar@cui.unige.ch 


Have no fear, Wired is wired. Since launch, we have been 
expanding our online resources as fast as our hardware 

and wetware resources permit. We are currently accessi- 
ble via America Online, OneNet, and Mindvox, as well as 
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NBC Network's Creative Services Group used PANDEMONIUM by Xaos Tools to create 
this unforgettable opener for “Hillary Clinton: America’s First Lady” aired on NBC 


PAN DEM ON IUM- NOW, an entirely new way 
to create logos, transitions, video graphics and film 
effects on SGI Workstations: You.could slave for 
Weeks or harness the power of “image processing 
animation” with PANDEMONIUM. Discover how 
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animated graphics! 
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With COCONET® software from Coconut Computing, 
you have all you need to set up an online information 
service offering text, graphics, audio, fle transfers, email, 
conferencing, and the tools to develop and integrate your 
own custom applications. More and more businesses and 


organizati 


can give 
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service is limited only by your imagination, 


ons are discovering how running an online service 
hem a competitive advantage in the 1990s. With 
ET's powerful client/server technology, your online 
End-user 


communications software for PC and Macintosh can be 
freely distributed. Server software available on a variety of 
platforms. If youre interested in 90's-style online software, 


you owe 
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COCONET, Coconut, and the C 


Coconut Computing, | 


respective holders, Copyright © 


Call for a free brochure! 


RUASN CTS & RAVES 


Bs55HEHSNHHSSESNEBSBESSSSNSISSNSSSISISSHSSNSSSNSSESNESNSSESNSESNSSSESNSNISHSNISSISSSNÓSNSESNSESSESNSS,SESS:SSNSS] 


our own mail server, the Wired Infobot. The Infobot 
provides access to the text from back issues of the maga- 
zine, special features available only online, and other 
useful information such as press releases. We chose e- 
mail, rather than higher-tech net.resources (such as ftp, 
gopher, or WWW), in order to minimize access - another 
important component of a “better” system of informa- 
tion dissemination. 

New online offerings are always in the works here at 
Wired. WWW and gopher sites are under development, 
as are a series of Wired mailing lists. Indeed, these and 
other new resources may well be available by the time 
you read this. 

To get an up-to-the-nanosecond report on the State 
of Wired's wiredness, send a message to the Wired 
InfoBot - infobot@wired.com - containing the line send 
wired.online as the message text. If you have specific 
questions or suggestions regarding Wired's online pres- 
ence, please address them to online@wired.com. 
-Jonathan Steuer, Online Tsar 


Technomads 

Many people, including me, dream of living in a nicer 

place than a big city while still doing interesting work. 
Feed the chickens, sling some code, chop some wood, 
write some specs, feed the goat... 

With the advancement of the Internet and other 
global communication links, this becomes more and 
more possible. And it can have an impact on social life 
and economics as well; it becomes possible to repopulate 
the rural areas again, for example. Not all people want to 
work from home, but it is possible to have “work centers” 
where you meet your work-pals (although they might all 
work for different companies). 

A few companies have done this in Sweden; for exam- 
ple, a big insurance company and the Stockholm Taxi 
company both moved their switchboard and customer 
service center to islands in the Stockholm archipelago. 
Apparently it has worked out really well. 

So | would like to read about people and companies 
doing this already - the technology as well as the pros 
and cons of such a lifestyle. 

Christer Lindh 
clindh@abalon.se 


Net Crawlers 

m a pretty easy-going and open-minded person, and | 
really like your magazine, but | have to ask: Was your 
article extolling the virtues of Netrek really necessary 
(Wired 1.6, page 54)? 

Ve spent a lot of hours in public computing labs trying 
to do some real work and not being able to get it done 
because our LAN (and quite possibly the Internet itself) 
was slowed to a crawl. The reason: Netrek. That fucking 
game should be banned from the Internet. Play it on your 
own LAN but keep it off the networks where people need 
the bandwidth for work and communication. 

Chris Bienert 
cjbiener@iastate.edu 


The Mark of the Beast 

| read your piece on the implantable ID chips for animals 
(Wired 1.6, page 114) with some amusement. For about 
eighteen months, I’ve tuned in to a very extreme inde- 
pendent minister on short-wave radio. He's a hoot to 
listen to, and often rages about the UN security forces 
and their imminent takeover of the streets of the US. 
From the beginning, however, he has talked about what 
he thinks is “the mark of the beast” — implantable ID 
chips. These are the same chips you discussed in your 
article; he reported that the chips were “supposedly” 
designed for veterinary use, but that the “beast govern- 
ment” will suborn them to track every man, woman, and 
child in the world with a satellite network. 

He may be in orbit on the reality scale, but he certainly 
must be plugged-in to emerging technology to have 
scooped Wired by a year and a half! 

Steve Baumrucker 
author@holonet.net 


The Right Source 
As I'm sure you'll hear, it was not GEnie who bought The 
Source but CompuServe. And, as you mention (Wired 
2.01, page 64), CompuServe did incorporate The Source's 
fiftysome thousand subscribers into its more than half-a- 
million, as well as adding some of the products that The 
Source had to offer to its service. 

| was in the Customer Service department at Com- 
puServe at the time, assigned to a special "Source Wel- 
coming and Transition (SWAT)" team, and had the honor 
of taking the first call from a Source subscriber who 
wanted to know what was up. 

Thanks for the excellent article, now with even more 
correct information. 
Steve Luper 
72345.1246@compuserve.com 


Sorry for this error; that will teach us to trust organic 
memory rather than silicon. — Editor 


Undo! 

* Our review of the Plantronics PLX-400 and PLX-500 
headsets (Wired 2.01, page 124) featured a photo of the 
company’s sleek CompuSet ear-bud model MH-07 
modem headset. In addition, the correct price for the 
PLX-500 is US$104.95, and the PLX-400 is US$109.95. 

* On the cover of our February issue (Wired 2.02), the 
remote controls pictured, from left to right, are those of 
Zing TV, Macintosh TV, and Phillips Touchpad. 

* In our January issue (Wired 2.01, page 42), we inad- 
vertently printed the number for Spencer & Associates, 
a print consulting firm in Melville, New York in our 
"Fetish" item on the E-Print 1000 . The correct number 
for Indigo America Inc. is +1 (617) 937 8800. 


Send your Rants & Raves to: 

Snail mail: Wired, PO Box 191826 
San Francisco, CA 94109-9866 
E-mail: rants@wired.com 
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The virtual cityscape: 


Nich in culture, the social atmosphere spans 
a variety of settings, including clubs, cafes, 
shops, and more. 


*  Avirtual university caters to the exchange of 
ideas... from academia to industry and 
beyond. 


„Presentations by keynote speakers from 
around the world in the public forum. 


e Permanent, customizable virtual offices 
and private studios with all the amenities you'd 
expect. 


VIRTUAL CITY - 


| 


System features: 


A versatile interface for multi-user 
interaction, complete with sophisticated 
communication options and emotions. 


Seamless integration with the Internet, 
allowing access to services such as e-mail, 
talk, and news, from within the city. 


Full shell accounts with Internet access, 
dial-up nodes and other network services 
are also available. 


Join the future of Cyberspace. 
Call now for details on how to connect. 


Objective Communications 1 [800] OBJ COMM 
P.0. Box ii : Urbania, IL 61801-0656 
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Greg Ketchum 
Writer 


Latest copy revisions 
Headlines for a new campaign 
Storyboards 

My journal 


Selected monologues from 
David Mamet plays 


Cool quotes from people 


Three pages of the next great 
American novel 


Microsoft Word 

Now Up-To-Date 

Fantasy football league stats 
BigThesaurus 

Tax stuff 

Cooking tips from Mom 

Notes from my screenwriting class 
Poems I've written for Colleen 
QuarkXPress 


Kid Pix 


Top-ten movies list 

Slang thesaurus 

Clichés and catchphrases 
My portfolio 

Ideas for new business pitch 
My brothers résumé 

Weird band names 

Copy for this ad 


What's on your PowerBook? 


Michael O’Brien 
Photographer 


Itinerary for this weeks shoot 
Location files 

Contracts 

Model release forms 
Estimates 


Sunrise and sunset times for 
every location on earth 


A list of new lenses to check out 
Letters to Mom in Memphis 
Adobe Photoshop 
CalendarMaker 

Studio rentals 

Retouchers 

Stylists 

Makeup artists 

Color labs 


Story proposal for 
National Geographic 


Some really disgusting pictures 
of a camel 


Norton Utilities 


InView 

StockView 

My portfolio 

Lyrics to a Kinky Friedman song 
My wifes first novel, 

Fat Girl 

Photos for this ad 


ERROR: File Mot Found! Load Backup... 
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Count ON Us To SAVE YOUR JOB. 


Get Smart. GET DySAN. Because the wrong choice in data storage can cost you more than just your 
data, the smart choice is Dysan. 
All Dysan diskettes come formatted to save you time. Plus, they're virus-free, ultra-reliable, certified, 
and packaged in recyclable plastic cases for safe, organized storage. 
And when it comes to the leading edge of data storage, you can count on us for the most dependable 
4mm, 8mm and formatted 1/4 inch data tape cartridges available, 100% 
data-certified to meet or exceed ANSI standards. 

For data storage products that are guaranteed to perform— 
and guaranteed for life—look for Dysan diskettes and data tape 
cartridges at your favorite computer supply store. 

After all, its more than just your data on the line. It's your job. 


vae E 
SAVE THE THINGS THAT MATTER MOST." D TƏ A N 


©1993 Dysan INTERNATIONAL 


Academy Awards 
of Interactive » 


Lisa Goldman is on a mission. For the past 
two years, she has been on the road and on 
the phone, in search of the future of interac- 
tive multimedia. As director of the upcom- 
ing Interactive Media Festival, Goldman is 
trying to hunt down the planet's best inter- 
active art and design to showcase at the Los 
Angeles Convention Center June 6-8. She 
and event organizers recently announced 
the selection of a 75-member international 
“Delegation of Nominators" that will select 
"significant examples of interactivity" in 
film, art, music, publishing, computers, and 
consumer electronics. 

“We want to get to the essence of what 
makes good interactive multimedia," Gold- 
man said over the phone, between stops 
in London and Switzerland. "We're looking 
at the greatest possible diversity of expres- 
sion and the widest possible geographical 
representation." 

The nominating committee list reads like 
a Who's Who of the world of digital art, 
entertainment, and commerce. Each of the 
nominators will choose two works for con- 
sideration. The festival, in seeking out the 
best in this emerging medium, has set no 
categories and is open to any type of materi- 
al. Rather than rely on slides or videotapes 
in making its selections, the festival jury will 
evaluate each work in its native form, 
whether it's on a specific computer platform 
or at an interactive theme park. "It will be 
fascinating to see whether multimillion- 
dollar productions and projects developed 
on shoestring budgets end up side-by-side 
in the festival," said Harvie Branscomb, 
who is overseeing the competition part of 
the festival. 

The Interactive Media Festival has estab- 
lished an Internet mailbox (info-request@ 
media.festival.com) where developers, 
artists, and others can get more information 
on the festival and post descriptions of pro- 
jects for possible consideration in the event. 
The festival is, in the words of its press 
release, "Powered by Motorola," and is a 
joint venture of Seybold Seminars and the 
public relations firm Cunningham Communi- 
cations. For more info call (800) 573 1212, 
*1 (415) 357 0100. - Gareth Branwyn 
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III Literary Freeware: Bruce Sterling, maverick journalist / novelist / Net s CEAN 


Hacker ceo Faw ane Disorder on the Electronic Frontier free on the Net. 
tronic edition: "I didn't write this book in order to squeeze every last nickel and di 
old cyberpunk 0 students.... Well-meaning, public-spirited civil liberta 


seems almost crimi 


e entire text of his best selling The 


to snatch cash out of the hands of America's direfully 


Saat 
The information inside this book longs for freedom with a peculiar intensity. | genuinely believe that the natural habitat of this 


book is inside an A network.” Sterling's book is now available as a 500k file at many sites on the Net, including 


Holy 


Greg Garvey isn’t expecting his 
Automatic Confession Machine 
to become a regulation church 
fixture any day soon. Instead, 
Garvey, an artist and lapsed 
Catholic, is showing off the com- 
puterized confessional on the 
nascent electronic-art circuit. 
Here's how it works: A penitent, 
perhaps attracted by the red neon 
cross or the stereoscopic image of 
a winking Christ, steps up to the 
gleaming black Plexiglas kiosk 
and kneels on the machine's red 


priest-in-a-chip 
series of questions, t 
cial interest in si 


anything more than 


Ghost in the Machine 


The Automatic Confession 
Machine (ACM) wasn't created as 
a "diatribe against the Catholic 
Church," Garvey says, but as a 
method of examining the way 
that "technology has intruded 
into our lives, mediating what 
used to be human-to-human 
transactions." 

Despite the system's manifest 
advantages - Garvey says it can 
conveniently provide the Church 
with a vast datastream for spot- 
ting sin trends among the flock 
the ACM is unlikely to spring 


from gallery hall to hallowed hall 
anytime soon. 


In order for the AC 


prank, the software 
ordained. “Not likely, 
Garvey, “but one must b 
mind that the Churc 

ly admitted to the cor! 
Galileo." Garvey's e- 
jgarvey@vax2.concord 
Adam Fisher 
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Tele geograp h The Balance of Global Telecommunications Traffic 


E n 1992 the people of the planet Earth The United States ran a deficit by initi- 
spent a total of 40 billion minutes on the ating (and paying for) 3 billion more min- 
phone. To be more exact, they spent 40 utes of telecommunications than it 
billion minutes (or 76,000 years) sending received. Other deficit sponsors of outgo- 
information over telephone lines: voices, ing calls were Germany and Saudi Arabia 
faxes, e-mail, and plain old data. But for (with many guest workers), Switzerland 
most of those billions of telephone-min- (where fully 5 percent of all phone calls are 
utes only the caller paid for the connection, international connections), and Japan. 
even though both a caller and a callee An analysis of international phone 
benefited from a conversation. usage suggests that social calls last longer 
The asymmetrical nature of communi- than business (or "instrumental") calls by 
cation costs are reflected in this global map a factor of ten — 20 to 30 minutes talking 
of telegeography for 1992. The red-colored to Aunt Maria compared with 2 to 3 min- 
areas denote countries that make more utes communicating to Abdul on the fac- 
calls than they receive (thus incurring a tory floor. 
deficit in the global telecommunications Gregory Staple, editor of the mono- 
cost balance). The blue denotes countries graph TeleGeography, from which this map 
with more incoming than outgoing calls is adapted, suggests that the huge tele- 
(a surplus); yellow-colored countries have a communication deficit of the US should be 
balance (outgoing and incoming traffic considered part of its service environment, 
with less than a 10 percent difference); and a bargain in the new information 
uncolored areas mean there is no data. economics. - Kevin Kelly 


, FACING PAGE: WILLIAM ZEMANEK 


> ftp.eff.org: pub/Publications/Bruce Sterling/hacker.crackdown. lil Straightforward encryption: If PGP is too arcane for you, there's hope yet: PGPShell was recently 
released onto the Net. The DOS-based PGPShell puts a friendly face on Phil Zimmermann's Fed-frustrating program. The free program is archived as pgpshe30 
zip at many Internet sites including garbo.uwasa.fi:/pc/crypt and oak.oakland.edu:/pub/msdos/security. ZI Beats looking at the ceiling: San Francisco dentist 
James Campbell couples Virtual Vision's television sunglasses (see Wired 1.2, page 31) with earphones so that his patients can watch TV or a movie as he works on 


their teeth. A "nose mask” wafts a mild sedative into the patients’ snouts, making them “more receptive to the images they're watching." =Ill InfoBarons: In a 
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Electronic Paperbacks 


When NEC and Fujitsu developed their hand- — - 512 Kbytes worth will set you back about 
held electronic book players, they decided not — US$200 at current prices - but light and 

to use CD-ROMs. All that storage would be energy-efficient. And, as Fujitsu points out, 
wasted on the trashy novels, self-help guides, you just need one card for your reader: They 
and comic books that straphangers on Japan's envisage downloading (probably via Nifty- 
overcrowded trains like to read. Instead, both Serve, a local, Fujitsu-sponsored version of 
players will use writable media. NEC's Digi- CompuServe) books onto cards. 


tal Book Player has floppies, while Fujitsu's 
View Art uses memory cards. 

Fujitsu is still dithering over whether to 
turn its prototype into a commercial product, 
but NEC's device went on sale in Japan in 
early November, with a list price of Y29,800 
(around US$500). NEC says that it plans to 
ship one million units over the next three 
years, and has announced an initial 50-odd 
titles, with over 100 scheduled to be avail- 
able by the end ofthe year. 

Which medium suits you better - floppies 
or memory cards - depends on how much 
you're willing to pay for low weight. Floppy 
disks cost next to nothing, but are heavy and 
power-hungry. Memory cards are expensive 
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The other difference between the two 
players is the interface. Fujitsu's player fea- 
tures just two buttons plus an on/off switch. 
You only need one thumb to operate it. NEC's 
player forces you to contend with ten twid- 
dly buttons. 

Of course, electronic book readers, being 
made largely from off-the-shelf components 
and containing little in the way of proprietary 
technology, will be kid's stuff to clone. The 
real money is going to be in the books - just 
ask the subway commuters who te r through 
a different 500-page manga (Japan 
book) every day on their way home from 
work. NEC Corp: +81 5 5798 6511; Fujitsu 
Ltd: +81 5 5215 5256. - Bob Johnstone 


Be | 


ere’s an old movie plot: To 
minimize the human impact 

of war, the nations of the world 
agree to have robots do the 
fighting. Of course, one side is 
bound to not like the outcome 
(“It wuz fixed...we wuz robbed”) 
and so may start a war over that. 

The plot may be fiction, but 
the robot battle is real. Marc 
Thorpe is waging the first “Robot 
Wars” on August 20 and 21, 1994 
at Fort Mason in San Francisco. “I 
don't feel uncomfortable about 
destruction," says Thorpe. "Pro- 
moting combat between robots 
instead of people is a healthy 
alternative. That it's aggressive, 
combative, and survival-oriented 
gives it a kind of energy that 
professional football has." 

Thorpe has launched a PR blitz 
for "Robot Wars," inviting mad 
mechanics, technophiles, and 
movie special-effects teams to 
build radio-controlled robots 
designed to rip, punch, and 
impale each other to scrap metal 
and frayed rubber while onloo 
ers scream like ancient Romans 
at the Colosseum. And if mere 
robot opponents aren't enough, 
hydraulic shears and presses 
placed within the 40-by-60-foot 
arena will chomp, stomp, and 
sayonara any dull-witted robot 


who happens to linger too long. 
in the wrong place. 

There are three contests: one- 
on-one survival of the fittest, a 
mob scene, and the neatest, 
where your bot has to escort a 
defenseless dronebot across the 
arena. The three weight classes 
were set up so your delicate, 
25-pound, eighteen-legged cen- 
tipede doesn't have to face a 
100-pound crusher with a snort- 
ing chainsaw for a beak. And 


it's not quite "anything goes“ 
no explosives, cores ee 
breathing dragons, or “unte 


ered projectiles” (guns); no radio 
jamming or interfering with the 
other human operators allowed. 
Entry fees per robot are US$50 
for individuals and $500 for cor- 
porations. (It’s a business 
expense: Put your logos where 
the TV cameras can see them.) 
For details and an entry 
form e-mail robotwars@aol.com, 
or phone +1 (415) 453 6305. 
- Jef Raskin 
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Comix TIRED 
Comic Power: Independent/ 250 pieces, ranging from single 1945 that includes early comic art Prozac Effexor 
Underground Comix is a massive panels to full stories. Among these geniuses Windsor McKay (“Little Gated Communities Virtual Communities 
traveling exhibit chronicling 30 are the famous: Robert Crumb Nemo”) and George Herriman Top-down Bottom-up 
years of underground and inde- (“Zap”), Bill Griffith (“Zippy the (“Krazy Kat”), among others. Being appalled Being appalled 
pendent comix. For the uniniti- Pinhead”), Art Spiegelman (“Raw” The sheer size of the show by Limbaugh by Zhirinovsky 
ated, comix are not about super- and Maus), and Matt Groening (running at the Vancouver Art Telephones Telescript 
heroes. They venture into territory ("Life in Hell"). But there are also Gallery from April 15, 1994 Trade shows Events 
that aboveground comics rarely many lesser-known but destined- through June 15,1994, then at the Warren Christopher Strobe Talbot 
acknowledge: relationships, poli- to-become-famous artists such as Dunlop Art Gallery in Regina, Dry Ice 
tics, angst, and sexuality. The Gilbert and Jaime Hernandez Saskatchewan, September 7-18, Neal Peart Zig Modeliste 
content and format of comix are ("Love and Rockets"), Chester 1994) is daunting. There is very Cable TV Satellite TV 
constrained only by the imagina- Brown ("Yummy Fur"), and Julie little filler, and Comic Power Berlin Wall Berlin shopping mall 


tion of the cartoonists, not by the 
blue pencil of corporate censors. 
This show is remarkable for its 
number of artists and amazing 
array of styles and subject matter. 
Included are over 90 artists and 


Doucette ("Dirty Plotte"). 

Also included are two historical 
sub-shows: one of blacklisted 
political artists, curated by hyper- 
political painter Sue Coe; and one 
of newspaper strips from 1898 to 


requires many hours of viewing to 
digest. That said, the show effec- 
tively demonstrates that comix 
really can be art and literature, still 
maintaining that precious ability 
to rot our brains. Peter L. Herb 


(built on top of former 
Checkpoint Charlie) 


ZEMANEK, BON 


recent issue of Harper's, Lewis Lapham takes Malone, Gates, and Smith et al to task for their mad rush to own the talent, toll booths, 

tarmac, and turnoffs of the info highway. After four or so pages of comparisons to 19th-century railroad robber barons, Lapham 

gets to the point: "In brief and in sum, does the new information order become an open or a closed society?" Lapham, with some 
help from Mitch Kapor, answers his own question: "[These] questions touch on the democratic character of joint American enter- 
prise, but none of them is likely to engender a public debate." In what hole has Mr. Lapham been hiding his head? Time for a 
junior editor to get this guy on the Net. Elli Here's Your Debate: Meanwhile, over at the “Superhighway Summit" (a high-powered 


schmoozefest in LA earlier this year featuring every conceivable infobaron plus multiple baron-wannabes) faithful Wired reader Al 
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Network of the Stars 


A programmer debugs a mainframe from his living 
room across town, a broker in Seattle studies his 
NYSE screen for blue-chip trades - now common 
occurrences thanks to digital telecommunications. 
In the entertainment industry, San Francisco-based 
Entertainment Digital Network (EDnet) is rapidly 
convincing producers, performers, and entertain- 
ment executives that traveling the information 
superhighway can save them from real-time grid- 
lock as well. But how does a musician or actor 
telecommute? 

Using fiber-optic lines to transmit digital signals, 
EDnet has established, in two years, a global net- 


work of nearly 80 sound studios and editing houses. 


Hs 


The web allows exchange of high-quality audio, 
compressed video, and multimedia data transmis- 
sion. Combining entertainment-industry and tech- 
nical expertise with digital telecommunications, the 
fledgling company hopes to "enable creative talent 
in the industry to be virtually anywhere," says David 
Gustafson, EDnet's vice president of marketing. 

The company's high-tech connections allowed 
actor Ben Kingsley to re-record spoken parts of last 
year's Searching For Bobby Fischer from London, 
and Tom Selleck used EDnet to record his voice- 
over for the AT&T i-Plan commericals. Duets, Frank 
Sinatra's latest CD, found the crooner in Los Angeles, 
singing with Liza Minelli in Brazil and Bono in New 


OTING STAR, COM 


SHO 
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he cypherpunks' latest contribution to 

privacy is called "Stego" and comes from 
Romana "Cypherella" Machado, a software 
developer (at left), from Cupertino, California. 

Stego uses steganography, an encryp- 
tion-like technique that complements, 
rather than replaces, more familiar encryp- 
tion methods such as Phil Zimmermann's 
PGP (see Wired 1.6, page 25). Instead of 
creating a message or file that draws atten- 
tion to itself because it looks like secret 
code, Stego camouflages messages inside 
innocuous digitized picture files. 

This is possible because of the way pictures 
are stored in a computer. Every picture is 
made up of millions of pixels (picture ele- 
ments), each of which is made up of a string 
of bits. For example, a monochrome picture 
might have 8-bit pixels, giving the image 256 
different shades of gray, from totally black to 
totally white. 

Stego uses the least significant bit (LSB) in 
each pixel to hold one bit of the hidden mes- 
sage. In half the cases, the LSB will remain the 
same. The rest of the time, the shade of the 
pixel will be altered 1/256 in grayness - com- 


pletely undetectable with the naked eye. 

Stego is fully compatible with more tradi- 
tional forms of encryption. This means you 
can encrypt your deepest secrets using PGP 
and then hide the resulting cyphertext in 
your favorite swimsuit photo of Claudia 
Schiffer or Fabio. The bad guys have to jump 
through two hoops to get at your secrets. 
First, they have to figure out that the bathing 
beauty has more to hide than is apparent at 
first glance. Second, they must crack your 
traditional encryption. 

Stego is shareware. It's free via anonymous 
ftp from sumex-aim.stanford.edu in the info- 
mac/Recent directory. If you like the share- 
ware version of Stego, you can register your 
copy for US$15 and get periodic updates and 
additional features. 

As of this writing, Stego is only available for 
Apple Macintosh PICT format files. Work is 
currently underway to port Stego to PCs and 
other platforms. In addition, future versions 
of Stego will be able to hide messages in 
other media such as digital audio and video. 
Romana Machados5 e-mail: romana@apple 
com. Sandy Sandfort 


Gore laid down some sweeping ground rules for the Infobahn (for a primer on what he said, read Mitch Kapor's article in Wired 1.3). In the press room after- 


ward, would-be baron Barry Diller gave his opinion of any government interference with his interactive shopping plans: "They should just get the hell out of 


the way." lll Still Unclear on the Concept: Remember that nifty cardboard CD we received from Sony, the one stating we were holding "the world's most 


interactive media" in our hands? Well they're at it again. This time the marketing geniuses at Sony sent us an invitation to listen to "The Ultimate Cassette." 


Inside the box: a MiniDisc cartridge. Nifty, Sony, but how're we supposed to play it? Si Computer Art Awards: ARS Electronica (Linz, Aus- 


tria, June 21-25), a premier event on the digerati's must-go conference calendar, is offering more than US$100,000 in awards for four cate- 


gories of computer-generated art. Entries are due by the beginning of March; e-mail schoeberGjk.uni-linz.ac.at for more information. =Ill 


Net Sleuth Alert: The FBI is looking for any and all leads in the Unabomb letter-bombing case, and has turned to the Net for answers. A $1-mil- 


lion reward awaits the successful Net surfer. FBI documents are available at naic.nasa.gov. ZIII Butt-head Astronomer: Heard about that 


York over EDnet' lines. For filmmakers, the compa- network, which requires some US$9,500 for 
ny connects Lucas Digital's Skywalker Sound South hardware, plus monthly and hourly operating 
in Santa Monica with its Northern California coun- costs and fiber-optic connection charges. 
terpart, allowing directors hundreds of miles away ^ Video links run from $15,000 to $20,000. 
to supervise audio mixes and remotely control So has telecommuting come to the enter- 
high-speed dubbing projetors, as Ron Howard did tainment community? Comparing his com- 
for Backdraft. pany^ services to the intimacy of a live studio 
EDnet claims that it owes its success to enter- setting, Technical Services Manager John 
tainers' growing preference for working and living Wheeler explains: "The interaction is still there; 
nearer to their families and away from hubs like the producer has a very intimate relationship 
Los Angeles and New York. Talent can use local with [a performer] behind glass in a darkened 
EDnet-affiliated sites to reduce the need for travel room. The only difference now is that the glass 
or courier systems. Pop star Gloria Estefan will happens to be 3,000 miles thick." EDnet: +1 
shortly connect her own in-home studio with the (415) 274 8800. — Colin Berry 


He 


r. George Sheplock has 
designed “Brachial Plexus 

Blocks,” a Mac-based medical 
simulation that combines the 
richness of textbooks with the 
hands-on experience of a lab 
exercise. The simulation lets anes- 
thesia residents practice doing 
nerve blocks (injecting a nerve 
with a compound such as novo- 
caine) by manipulating a simu- 
lated needle, using the mouse. 
Trainees are able to practice 
placing the needle on the patient 
and then quickly getting clinical 
responses, such as the “patient” 
hollering, “Ouch! Do you know 
what you're doing?" 

According to Sheplock, a major 
in the US Air Force, staff anesthe- 


siologist, and director of aca- 
demic computing at the Wilford 
Hall Medical Center of Lackland 
Air Force Base in Texas, the main 
emphasis of the program is to 
help students visualize anatomy 
by bringing the experience of an 
actual cadaver dissection to a 
clinical setting. Students can call 
up images of the patient's under- 
lying anatomy, looking at layers 
of muscle, nerves, and arteries 
based on digitized photographs 
of cadavers. They can also study 
3-D illustrations of nerve struc- 
tures, which can be rotated and 
viewed from various angles. 


Contact George Sheplock, MD: 


sheplocg@vax.cs.hscsyr.edu. 


- Jeff Baskin 


Needling a Virtual Cadaver 


Clinical Response: 
Ouch M, WHY DID YOU STICK ME THERE M 


new computer under development at Apple under the code-name "Sagan?" Probably not, because ol’ Carl unchained his copyright lawyers and sent 

them barking after Apple, which, in true hacker spirit, renamed the top-secret project “Butt-head astronomer.” lll Well Put: A recent Washington 

Post op-ed piece warned against the appointment of Bobby Inman, once head of the black-budget-bloated NSA, as defense secretary. "The codebreak- 

er Inman...leans toward 'technical means' of intelligence-gathering: satellites and massive computer data banks...[he is] a lifetime intelligence pro- 

fessional, with a background in cryptography - which, apart from the operation of covert agents in hostile territory, is the most jealously guarded of 

all intelligence activities... If the black world has invented anything newer and more exotic - which it certainly should have done, with all that money 

- America's future adversaries will probably not be able to do much about it even if they know it exists.... From whom, aside from US taxpayers, is the 
black world still keeping secrets?" lll EduTrends: Research firm Mark Data Retrieval released a study showing more than 30 percent of US 
schools use some kind of "Integrated Learning System," or computer-based interactive curriculum. Of those that use these systems, 97 percent 
report "education technology enhances learning." lll Your Turn To Drive: The White House Information Infrastructure Task Force has set up an 
InfoHighway BBS, packed with dreary government documents like committee reports, minutes of task force meetings, and the like. Is there a 


conferencing feature? Not yet, but there should be. For access call +1 (202) 482 1199. lll Info Tech on the March: Information technology will — 


Dead End Users (DEUs) - 

A derogatory play on "end 
users." Used by some techni- 
cal support people to refer to 
the clueless masses who call 
with painfully obvious tech 
questions. 


Feeb - (from feeble) An 
incompetent. "I'm a total 
feeb when it comes to public 
speaking!" 
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Identity Hacking - Posting 
anonymously, pseudony- 
mously, or by giving a com- 
pletely false name/address 
/phone with the intent to 
deceive. 


Infobahn - Term being 
bandied about Capitol Hill as 
a faster and more global- 
sounding replacement for 
the cumbersome "informa- 
tion superhighway." 


N W A T 


Interrupt-Driven — Used to 
describe someone who 
moves through a workday 
responding to a series of 
interruptions rather than the 
work goals originally set. 


Magalog - A mail-order 
catalog disguised as a maga- 
zine in the hope of sucking 
in its recipients. "Hey 
wait...this International 
Male magazine is one of 
those stinking magalogs" 


Eo 


MorF? - An acronym for 
"Male or Female?" Posed as a 
question in the People Con- 
nection "rooms" of America 
Online as conversants try to 
determine the sex of other 
occupants. "Sandy — MorF?” 
Replies often include age 
and geographical location: 
"F/24/Cleveland." 


Single-Systemitis — Used 
to describe people who use 
only one computer system, 
refusing to learn or even 
acknowledge the worth of 
any others. 

- Gareth Branwyn 


Tip o'the hat to: Chicago 
Joe, Brock Meeks, Tom Jen- 
nings, Ward Shrake, Dan 
Kalowsky. 
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oshio Iwai is an innovator in 
Ta game, art, and TV worlds. 
He doesn’t make shoot-’em-up or 
beat-'em-up interactivity. His “Music 
Insects," a computer toy developed for 
San Francisco's Exploratorium science 
museum, allows users to make music 
with the help of digital insects. After 
the user paints a picture on a screen, 
the bugs - each with a different musi- 
cal timbre or rhythmic personality 
crawl over different-colored areas and 
play pitches assigned to those colors. 
Some bugs play the drums. 

Iwai's latest hit is a Japanese televi- 
sion show called Ugo Ugo Lhuga (Go- 
Go Girl pronounced backwards - sort 
of). Ostensibly a children's program, 
many of its fans are from the nightclub 
and art scenes who tune in every day 
for a dose of psychedelic cartoon fun. 
In the show, which incorporates surre- 
alistic Amiga image files manipulated 
in real-time, two children travel 
through virtual worlds v 
characters (whose lips are synched 
to live narrators via MIDI signals). The 


e 
The Interactive 
soundtrack is also live, with some e 
of Tokyo’s hippest “rave” DJs doing E { e C t ri C S u m Oo 


their thing. 


Besides its atypical imagery - a S cream S h OW 


"Mr. Feces" that rises out of the toilet m 


to share a daily piece of wisdom (no [OL 


kidding!), a museum of sounds of 


different animals mating, and a toma- 

to on the verge of a nervous break- 

down - there are also interactive * 
spots. Take “Voice Sumo” for exam- 

ple. Kids from all over Japan draw 

monsters on postcards and send "m 
them in. The drawings are scanned 

into the computer and put into a car- 

toon sumo ring, poised for battle. 


Kids phone up the show, choose a 


- David D'Heilly with Masuyama 5:000 
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Ten most frequent downloads 
from MindVox BBS: 


1. Doom 1.1 


3-D game (DOS) from the makers of Wolfenstein 3D. 


2. Doom Editor 
Cheat editor for same. 
3. RedStorm 
Music file from local New York musician PKK's 
forthcoming CD. 
4. UltraVox.gif 
Artwork by Voidmstr. 
5. MacVoxPak 
Online Macintosh survival package, including com- 
pression and terminal emulation software. 
6. SRI (IRC Conference Buffers) 
Text from 3 sessions where people from SRI (a Stan- 
ford-based think tank) interviewed “hackers” in 
Internet Relay Chat (IRC). 
7. Overture Article 
MindVox editorial introduction by Patrick Kroupa. 
8. PGP 2.3a 
The controversial encryption software. 
9. 40Hex Online Virus Magazine 
A controversial zine about computer viruses with 
news, viewpoints, and (shudder) virus source code! 
10. Agrippa 
William Gibson’s art/poem piece. 


Ranked by number of downloads as of December 
17, 1993. MindVox is a New York-based BBS. 
Info: +1 (800) 646 3869. Telnet: phantom.com 
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Credit Card Abuse Made Even Simpler 


If you use Quicken for your per- 
sonal finances and you're tired of 
typing your credit card charges 
into your computer at the end of 
every month, the folks at Intuit 
(Quicken's publisher) have a new 
product that they would like to 
sell you: a Visa card with an elec- 
tronic monthly statement. 

It works like this: At the end of 
each month, Primerica Bank, the 
card's backer, sends each Intelli- 
charge customer a traditional 
monthly statement. A few days 


later, you'll get a floppy disk in the 
mail containing the electronic 
version of your statement. Pop it 
into the disk drive, then tell Quick- 
en you want to reconcile your 
statement. Quicken will read the 
charges off the floppy (automati- 
cally matching up the ones you've 
already typed), mark the charges 
as "cleared," then give you the 
option of paying the minimum 
payment, the full statement bal- 
ance, or a value of your choice. 
Intuit says that the Primerica 


Visa has "no annual fee," but 
after the first six months you'll be 
charged US$4.50 a month for 
"electronic statement delivery." If 
you choose, you can avoid the 
floppy disk and get the statement 
by modem for only $3. 

My advice? Take Intuit's six-month 
free ride, then decide whether 
the monthly fee is worth the time 
you'll save entering the charges 
manually. Quicken: US$69.95. 
Intuit: (800) 624 9060, +1 (415) 
322 0573. - Simson L. Garfinkel 


be 1994's most important growth area, according to a Commerce Department report earlier this year. The report also 


claims growth of 22.6 percent for satellite commerce, 15.5 percent for data processing, and 9.6 percent for computer 


professional services. SIII Sorry Bill, You're No Liz Taylor: You'd have needed a private helicopter to crash Bill Gates's 


wedding earlier this year in Lanai, Hawaii: He rented out all the rooms at his 250-room hotel, sequestered every avail- 


able helicopter on the island, and bought every plane ticket into the island's small airport to ensure his privacy was not 


ruined by pesky journalists and the like. The State of Hawaii is looking into criminal charges against Bill for his zealous 


actions, which included closing public beaches with a private security guard. We're sure Hard Copy was crushed. =Ill 


FirstClass BBS software has an intuitive graphical-user 
interface, quickness, and clean design that's attracting 
many users (including Senator Ted Kennedy, whose 
home office runs a FirstClass BBS in Massachusetts). 
Among the hobbyists who use FirstClass software is a 
fellow by the name of Scott Converse (left). In the fall 
of '92, when Converse received a FirstClass upgrade 
that had the ability to connect conferences, messages 
and files between other FirstClass BBSs, he invited 
other sysops to become a network, called OneNet. 
The response was enthusiastic - the Mac- based 
OneNet began garnering affiliates at the rate of five a 
week, and the system currently comprises more than 
250 separate BBSes, as far-flung as London, Hong 
Kong, Berlin, Tokyo, Sydney, Toronto, and Barcelona. 
Converse estimates that OneNet now has 300,000 
users. Some OneNet boards are free, others offer an 
average of 20 minutes of free logon time per day - and 
charge a subscriber's fee for additional access time. 
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“It is sometimes easy to forget that the OneNet 
is little more than a year old," says Bernard Aboba, 
author of The Online User's Encyclopedia and a 
BMUG (Berkeley Macintosh User's Group) administra- 
tor. According to Aboba, "OneNet will become the 
largest Macintosh-oriented bulletin board network. 
At its current rate of growth, sometime in 1995 it will 
become the fifth largest store and forward network 
in terms of membership, behind FidoNet, UUCP, 
WWIVNet, and BITNET. By then it will probably also 
be among the top networks in terms of conference 
traffic." And as a global conferencing environment, 
its numbers will stack up well against established sys- 
tems like America Online, CompuServe, and Prodigy. 

FirstClass client software is available via ftp from 
info-mac-request@sumex-aim.stanford.edu in the 
info-mac/comm directory. OneNet: +1 (415) 948 4775. 
SoftArc (makers of FirstClass): +1 (416) 299 4723. 
- Will Kreth 


CONVERSE: WILL KRETH 


WINNING ISN’T EVERYTHING. 
BUT, IT MORE FUN! 


NO PLAY 
MAKES ae A 
VERY 
PROPELLER 
HEAD 


Presenting ImagiNation; the world's premier on-line, multi-player games network. 
Now you can engage people from all over the country in classic board and 
card games, Red Baron, Stratego INN 3-D Golf, NTN Trivia; fantasy role-playing 
games and an adults-only casino. And if you join now we'll give you your 
membership kit and five hours absolutely free (just pay $5.95 for shipping). So call 
now, because if you work any harder, that propeller just might snap. 


IMAGINATION! 


Call 1-800-625-5353 ext. 529 now and receive your first five hours free. 


©1994 ImagiNation Network. m is a trademark of the ImagiNation Network. Red Baron is a registered trademark of Dynamix, Inc. Stratego is a trademark of Milton 
Bradley. NTN Trivia is a trademark of NTN. 


Up Your image 


Forget your TV or com- 
puter video monitor. Now 
you can watch it all on 
your wall with the Sharp 
XG-E800U LCD projector. 
Most video projectors are 
either huge and difficult to 
set up, or they're easy to 
use and their image qual- 
ity is lousy. The Sharp XG- 
E800U combines the best 
features of both systems. 
It’s the first single-lens 
LCD video projector that’s 
good enough to project 
both high-res TV images - 
up to 560 lines - and Mac 
or VGA computer video at 
a full 640-by-480 pixels. 
You can use it as a table- 
top, ceiling-mounted, or 
rear-projection device, and 
it can bring your screen 
image up to an awesome 
200 inches (diagonal) - 
that’s more than 16 feet! 
US$10,995. Sharp 
Electronics: (800) 237 
4277, +1 (201) 529 8731. 


Unwiring Your Life 


Being wired is fine, up to a 
point. At my place, you need 
a machete to cut through 
the thicket of cables, so now 
I'm more interested in being 
wireless. The latest ways to 
get unplugged are two 
related products from JBL 
called Take 2 and Magic 2. 
JBL has tapped the talents 
of engineer Larry Schotz, 
who figured out how to 
transmit high-fidelity 
audio using the 900-MHz 
radio spectrum. The result 
is Take 2, a receiver that 
connects to your speakers 
and a sleek transmitter unit 
that connects to your stereo. 
Magic 2 is a bundle that 
includes Take 2 and the JBL 
Taxi stand, which adds two 
Sat 2 speakers and a Power 
20 amplifier from JBL's 
Sound Effects line. US$249- 
$949. JBL: (800) 336 4525, 
+1 (516) 496 3400. 
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Very Smart TV 


Apple has done it again - 
this time with Macintosh TV 
- introducing the first gen- 
eration of the next genera- 
tion. It doesn't work just 
right yet, but, hey, some- 
body has to be the pioneer. 
Macintosh TV is just what 
it says: a Macintosh and a 
television. This makes it 
the perfect brain tool and 
entertainment device fora 
student or home user. You 
get a decent color Mac with 
CD-ROM and multimedia 
capabilities in a single, 
sleek black box that inte- 
grates a color television. 
The credit card-size remote 
is cool too. Once it's per- 
fected - to the point where 
you can watch TV ina 
window while running an 
application - this type of 
device will become a major 
consumer electronics cate- 
gory. US$1,999. Apple 
Computer: (800) 776 2333, 
*1 (408) 996 1010. 


CD-ROM à la Card 


It looks like a credit card, 
but it works like a record- 
able CD-ROM. It's the 
LaserCard optical memory 
card. Using a technique 
similar to that used to store 
information on a CD, each 
LaserCard can hold up to 
2.8 Mbytes of data - that's 
about 1,200 pages of text. 
The card officially qualifies 
as a WORM device - com- 
puter slang for write-once, 
read-many. In other words, 
you can keep adding infor- 
mation to the LaserCard 
until you've reached its 
2.8-Mbyte limit. Potential 
uses: ID cards, a health 
card that contains your 
entire medical history, a 
record-keeping device, 
even a new publishing for- 
mat. Hmm...Wired ona 
card? US$3-$5 per card. 
LaserCard Systems: 

+1 (415) 969 4428. 
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DON T BUY A SOUND BOARD UNTIL 


SOUNDMAN' WAVE: 
GENUINELY 

BETTER SOUND, 
FULLY LOADED. 


Maybe 
you've read* 
how wave- 


table syn- 


thesis uses actual recordings of 
instruments to create synthesized 
sounds. And how fantastic it 
sounds versus regular FM 
synthesis. Well it's true. Gamers 
no longer have to put up with 
artificial, simulated sound; now 
you can rock and roll with the real 


FM SYNTHESIS OF SOUND BLASTER 16 


thing for an affordable price. 


COMPLETE COMPATIBILITY GUARANTEE. 


SoundMan Wave's Yamaha OPLA chip is completely compatible great wavetable sound out of hot 

with the AdLib/Sound Blaster standard — no software emulation games like X-wing, 7th Guest, Doom and 

tricks like other wave boards. SoundMan Wave is backed by a Space Quest 5 that already take full advantage of our wave 
100% money-back compatibility guarantee, and to back that up technology. Dozens more are expected to hit the market every 
we'll give $500 to the first person that comes across a game month. And if you're shopping for a new CD-ROM drive, you'll 
with which SoundMan Wave isn't fully Sound Blaster compatible. be glad to know that SoundMan's SCSI interface connector 


Right now, thanks to our unique MIDI interpreter, you can get allows it to work with a wide array of CD-ROM drives. 


YOU'VE HEARD US TOOT OUR HORN. 


DON’T BELIEVE US? 

CALL NOW FOR OUR FREE 
SOUND ADVICE AUDIO CD 
AND GET A $10 REBATE. 


Listen to expert advice about 
adding sound to PCs, and hear 
for yourself the incredible 
difference between SoundMan 
Wave and run-of-the-mill 

16-bit boards. Call for our 
Sound Advice Audio CD before 
supplies run out, and we'll 


enclose a $10 rebate coupon: 


WAVE TABLE TECHNOLOGY OF SOUNDMAN WAVE 


1-800-889-0051, 
OFFER #5E. 


HERE’S WHAT WE MEAN BY “FULLY LOADED” 


WAVE TABLE SYNTHESIS 

Yamaha OPL-A stereo synthesis; 44 voices, 
both FM & wave table synthesis 

128 General MIDI instruments 

Advanced MIDI interpreter for General 
MIDI/MPU-401 interface 


CD-QUALITY SOUND 
16-bit & 8-bit stereo recording and playback 
Sampling/playback rate from 4kHz to 44.1kHz 


ADVANCED HARDWARE FEATURES 
Hardware compression including MA, ADPCM & 
CCITT A-Law and u-law SCSI CD-ROM interface 


INPUT/OUTPUT 

5-channel stereo mixer 

Stereo amp outputting 4 watts per channel 
Line out connector for best signal/noise ratio 
Microphone & line-in inputs 

IBM-standard joystick port 


A 
D- 
is 
LOGITECH 


SOFTWARE 

MCS MusicRAck™ a 
RECORDING SESSION™ The Senseware” 
BESTsPEECH? READOUT™ Company 


SOUNDMAN ANNOTATOR™ 
ICON HEAR-IT™ 


See PC Magazine, 12/21/93, pp 95. ™/®-properties of registered owners. 


A Remote for Your Remote » 


You know all those weird 
long numbers that show up 
in TV listings? They’re the 
codes for VCR Plus+, a 
system that allows you to 
punch in the number of a 
show you want your VCR to 
automatically record. But 
setting up the VCR and cable 
box to work with VCR Plus+ 
requires more work than 
spreadsheet macro pro- 
gramming - a big problem 
for a device that's supposed 
to make things easy. Now 
the folks who created VCR 
Plus+ have developed the 
Instant Programmer with 
CallSet. The CallSet feature 
lets you call up a toll-free 
number to select your VCR 
model and cable box from 

a menu; then the CallSet 
system sends audio tones 
over the phone that config- 
ure the Instant Programmer 
automatically, right down to 
setting the proper time. 
US$59.99. Gemstar: 

(800) 432 1827, 

+1 (818) 792 5700. 


Video Hard Copy 


It's a printer for your TV, 
VCR, and camcorder. Just 
push a button, and the 
Sony CVP-M3 color video 
printer grabs the image 
you want, then produces a 
color snapshot (with a 
title, message, or date). 
Now you can use your VCR 
as a camera, grab bites of 
your favorite shows, or 
turn your home videos into 
snapshots to send off to 
Granny. The truly nerdy 
can grab up to sixteen 
images in a video sequence 
for motion analysis or 
create a visual story with a 
sequence of images. 
US$1,200. Sony: (800) 222 
7669, +1 (201) 368 9272. 


WIRED MARCH 1994 


A New Dimension for 
Snapshots 


Sometimes neat, high-tech 
stuff isn't even expensive. 
For only $14.95, you can 
pick up one of these simple 
point-and-shoot cameras 
that lets you take sixteen 
3-D pictures. After snap- 
ping your shots, send the 
little wonder to Image Tech 
using the supplied mailer 
and a $16 processing fee; 
the company will return 
sixteen 3-by-5-inch prints 
developed with a special 
lenticular printing process 
to reproduce a 3-D image 
that can be viewed without 
special glasses. US$14.95 
for camera; US$16 for 
processing. Image Tech: 

*1 (404) 416 8848. 


Home Video Compression 


This is one of those obvious 
products that makes you 
wonder why no one thought 
of it sooner. The Sharp VC- 
H98U is the first VCR opti- 
mized for recording and 
playing tapes at the really 
slow EP speed. Typical VHS 
VCRs work at SP speed, 
which, on a standard T-120 
tape, allows for two hours 
of recording. You can cram 
six hours on a standard tape 
if you record in EP mode - 
but the picture quality 
sucks. The VC-H98U contains 
an extra set of recording 
and playback heads with 
nonstandard 19-micron 
gaps, which provide the 
maximum picture quality 
for EP speed tapes. With 
triple the playtime, this is 
the perfect box for video 
surveillance, miniseries 
archiving, and marathon 
recording sessions. US$549. 
Sharp Electronics: 

(800) 237 4277, 


*1(201) 5298731. 


WHAT'S UN? 


What's on in Cyberspace? Find out in Te 


“Net Guide 

is the TV Guide to . 

Cyberspace!” Tena re «ke = 155 d O Qu ah. Net Guide is the first 

—Louis r easy-to-use handbook 

R tt M to the amazing and 
ossetto, e. amusing array of 


editor Wired 


cyberpossibilities. 

Comedy, cars, eroti- 
ca, travel, vampires, 
politics...you name 
it. From America 


Baedeker for 
the dense d Online to KinkNet 
^ ý Wer, | to hundreds of 
infothickets of | == on er BBSs to thou- 
Cyberspace. Net X 
Guide sits some- 
where between the 
Yellow Pages and 
Neuromancer.” 
—John Perry Barlow, 
cofounder of the 

Guide Online—just call 


Electronic Frontier eee 1-800-NET-1133! Or email 
Foundation ELECTRONIC PUBLISHING info@go-netguide.com. 


A MICHAEL WOLFF BOOK 


guide... at bookstores now or call 1-800-NET-1133 


RANDOM HOUSE ELECTRONIC PUBLISHING/MICHAEL WOLFF & COMPANY, INC. ISBN 0-679-75106-8 U.S. $19.00 CAN. $25.00 


“At last, a 


sands of Internet 
newsgroups and 
mailing lists, Net 
Guide tells you 
what’s on and 
what’s hot. 
Read the book, then get 
regular updates and full 
Internet access with Net 


Tiny Tattoos 


One of the watchwords of 
the wired world is “miniatur- 
ization.” If you’ve got lots 
of tiny equipment, labeling 
it presents a problem. The 
Trace Mark is an engraving 
tool that lets you stamp 
the tiniest type I’ve ever 
seen onto your personal 
property. Originally created 
for identifying microcom- 
ponents, it’s also great for 
marking CDs, computer 
peripherals, and hand- 
held gadgets - you'll be 
glad you used it when your 
roommate starts loading 
up the U-Haul. For US$69, 
Microstamp will give you 
the Engraver with the per- 
sonalized mark of your 
choice - up to eighteen 
characters. Additional 
characters will cost you 
US$5 each. Microstamp: 

+1 (818) 793 9489. 


Dishing Up More 
Channels 


Lately, everything you 
hear and read in the news 
makes it seem as if media 
companies are all agog 
over the tantalizing 
prospect of hundreds of 
channels. But true video 
nerds already have access 
to hundreds of channels, 
thanks to the freedom of 
the public airwaves, which 
lets anyone set up a satel- 
lite dish and tap into the 
orbiting video mother- 
lode. Zenith's ZS8000 LE 
satellite receiver is the 
easiest way to get con- 
nected to all those channels, 
because it includes a built- 
in decoder so you can get 
pay services without addi- 
tional boxes, and a new 
Quick Sat feature, which 
simplifies programming 
new satellites. Oh, yes, it 
also picks up satellite 
radio. 

US$1,199. Zenith TV: 

+1 (708) 391 8181. 
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Desktop Jukebox 


It’s like having your own 
jukebox. The Sony CDP- 
CX100 CD changer comes 
in a clunky-looking box 
that lets you stuff up to 
100 audio CDs into a rotat- 
ing carousel - sort of like 
those Kodak slide projec- 
tors. Although the machine’s 
user interface is abysmal, 
it offers many program- 
ming options, such as the 
ability to name discs, 
assign them to categories, 
and search for discs by 
title or category. Or, you 
can just load all your 
favorite discs, set the 
changer to random play 
mode, and you've just 
created your own all-digi- 
tal music station. With 
more features than l've 
ever seen on a CD player, 
the CDP-CX100 sets a new 
standard in performance 
at not too exorbitant a 
price. All I want to know is 
when Sony plans to launch 
a CD-ROM version. 
US$1,200. Sony: (800) 222 
7669, +1 (201) 368 9272. 


Mall Organ on Steroids 


Shopping-mall music stores 
do a thriving business in 
low-grade organs with 
banks of built-in features. 
For years, squares have 
consoled themselves with 
push-button polkas and 
instant fox-trots that 
require only a single-finger 
melody. Now there's the 
Korg i3 - an organ with a 
professional-quality synthe- 
sizer and a healthy dose of 
artificial intelligence, which 
advances it beyond simple 
accompaniment into the 
realm of truly interactive 
performance. The i3 lets 
you program your own stuff 
and provides interactive 
controls that you can use 
during a performance. 
US$3,199. Korg USA: 

+1 (516) 333 9100. 


RUPP Carries All of the Latest 


Sharp Organizers. 
PI-7000 EXPERT PAD. The Sharp 
Expert Pad is more than just a tool, its 
an intelligent assistant based on 
Newton Technology. The PI-7000 
Expert Pad assists users in the creation, 
organization and communication of 
their work by actively adapting itself to 
an individual's habits. The Expert Pad 
greatly improves productivity by antici- 

. Newton: Pating user needs. 5679.99 [DO0C#170] 


02-9520. The new OZ-9520 
Wizard Organizer takes per- 
sonal organization one step 
further by giving you all of 
the functions of the 0Z-9600 
plus fax and E-Mail capabilities 
in a more compact unit. $549.99 


02-9600 II. Sharp's new pen- 
operated Wizard OZ-9600 II (512k 
memory) Electronic Organizer 
sets a new standard of time 
management and business 
productivity. It is a full-fea- 
tured, hand-held personal informa- 
tion manager. ($469.99) Oc 


YO-620. With 256K of RAM, 
Sharp’s new YO-620 is now 
the most powerful non-IC card 
Electronic Organizer avail- 
able today. Features include 
Schedule Mode, 3 Telephone s 
Directories, Business Card Directory, 
To-Do List, Calculator, Calendars, Memo Pad, Outline, 
Help Function and World Clock. ($249.99) 


YO-310. Sharp's new YO-310 is the 

most compact, non-IC card elec- 

tronic organizer available today! 
($ [DOC#130] 
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We Have the Largest Selection 
of IC Cards! 


Games Card. Designed for the 8000 Series 
Wizard Organizers, the Games Card com- 
bines four exciting games on one card. 
Featuring great graphics, sound effects, and 
a variety of challenging arcade and strategy 
games, the Games Card is sure to provide 
hours of stress-relieving entertainment. $119.99 
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9000 Series Spreadsheet Manager. New 
from Sharp and exclusively for the 9000 
Series Organizers, this spreadsheet card 
allows you to create Lotus 1-2-3 and Excel 
compatible spreadsheets on your Wizard! 
Features include built-in templates; for- 
matting, sorting and “freezing panes” functions plus 
math and financial calculations. Holds up to 256KB of 
data! Call for Details. —[DOCH201] 


NEW FROM RUPP! 
HireRight™ for Windows & DOS 


HireRight™. Now you can conduct 
in-depth attitude surveys, write 
constructive performance evalua- 
tions, compose effective employ- 
ment letters, and document your 
personnel actions, all at a touch of 
a button. Streamline your hiring 
process with one affordable soft- 


Revealing Attitude Surveys, Customized Performance 
Evaluations, Complete Job Application Materials, 
Suggested Interview Topics, Computer-Personalized 
Forms and Letters, and Automated Employee Record 
Keeping. Call for your copy of HireRight today!! 

Low Introductory Price! $95.99 (PC product not 

for Wizard.) 


TECHNOLOGY 


3228 E. Indian School Rd. 
Phoenix, AZ 85018 


ware program. With HireRight you get: 
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Connect your Organ 

Rupp carries the latest in PC and staal connectivi- 
ty options for all models of Sharp electronic 
organizers. Customize your system to 
maximize the information management 
capabilities of your organizer and personal 
computer with one of these great new link- 
ing products. 


CE-390. This software and cable package provides data 
transfer between your YO-300 Series Organizer and an 
IBM compatible PC. $79.99 [poc#501] 


02-990D. This new DOS version of Sharp’s popular 
9000 PC Link software allows for complete connectivity 
between your 9000 Series Wizard and your DOS-based 
PC via cable or wireless interface (both sold sep). $69.99 
ACT 1-101 PC Link Cable $59.99 [poc#s03} 


02-993. This new software exclusively for the Sharp 

9000 Series Electronic Organizers links your Wizard to fl 
your Macintosh computer via cable or wireless x 
interface (both sold separately). $69.99 — [poCi03] i 
ACT 1-103 Macintosh Link Cable $59.99 


FASTLYNX for Wizard. Rupp's FastLynx for 

Wizard T 1 pi Windows i — 

connectivity by combining the power ani N) 

eae of your Wizard with the flexi- {FAST X 
ility of Windows on your PC. FastLynx ~; 

for Wizard is a powerful linking package 

for the Sharp 8600 and 9000 series 

Wizards that connects to your PC using a 

direct cable or wireless interface (sold 

separately). Now featuring direct inter- 

face capabilities with ACT for Windows, 


Lotus Organizer, and Calendar Creator [DOC#502] 
Plus! $99.00 With Cable 
$39.95 Software Only 

For a FREE copy of our 


latest catalog featuring the 
full line of RUPP products, 
call 1-800-844-7775. 


TO ORDER CALL 


wu 1-800-844-7775 


7am - 7pm (MST) Monday - Sunday 
NEW FAX BACK SERVICE FOR 
DETAILED PRODUCT INFORMATION 
1-602-224-0374 


Ma 


Getting used to 


e-mail may mean 
accepting its vast 
capacity to sow 


ambiguity. 


ELECTRO S ke 


Bonding 


E-mail is creating a new oral culture. 


By Jacques Leslie 


Us still magical. Twenty-five years since electronic mail 

first traversed the Net, we can’t explain to outsiders our 
pleasure in it, so we resort to analogy. E-mail, we say, is like 
a phone call, only written. It’s like a paperless letter, but 
faster. It’s like a casual conversation, or a postcard, or a 
scribbled note to a schoolmate in the middle of class. It’s all 
of the above, and, considering its ethereal nature, none of 
them; whoever has printed out a pleasing e-mail message 
discovers that on the page it is rendered lifeless, like an 
exquisite tropical fish 
removed from its tank. 

Beguiled by its pro- 
tean nature, a surpris- 
ing array of boosters 
trumpet the social 
impact of electronic 
mail. Bruce Redford, a 
Johnsonian scholar at 
the University of 
Chicago (Dr. Samuel 
Johnson was an 18th- 
century lexicographer 
and critic), exults that 
“the advent of elec- 
tronic mail is foster- 
ing a revival of “the 
familiar letter.” 
Research-ers pro- 
claim e-mail’s democ- 
ratizing effects, citing substantial evidence that it flattens 
hierarchies, promotes teamwork, and increases involve- 
ment of peripheral workers within organizations. Political 
organizers herald its usefulness in mobilizing support for 
campaigns around the globe. Management consultants see 
it as the “enabling technology” for corporate reform, linking 
employees and information so efficiently that the ranks of 
middle managers can be dramatically thinned. E-mail- 
system designer Nathaniel Borenstein goes so far as to 
assert that because it enables workers to labor outside their 
place of employment, e-mail “represents the next quantum 
step towards human freedom.” 

The growth of e-mail is undeniable. The Electronic Mes- 
saging Association, which represents 400 leading vendors of 
e-mail technology, estimates that between 30 and 50 million 
people use e-mail. Walter Ulrich, an EMA co-founder and 
board member for the last eleven years, says that in the busi- 
ness sector alone, North American users have increased from 
one million in 1984 to 16 million in 1993, when they sent the 
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ample sum of five or six billion messages. Assuming that 
each message was 500 words long - not an unreasonable 
estimate, since some messages are many times that length 
business users sent the equivalent of 10,000 manuscripts the 
length of War and Peace every day of the year. And that is 
mere prologue, for Ulrich expects the number of business e- 
mail messages to quintuple in the next decade. According to 
International Data Corporation, a Framingham, Massachu- 
setts-based research firm, at least a portion of the workforce 
at every Fortune 500 company uses e-mail, while only 80 
percent of the companies have installed voice-mail systems. 

Yet for all its alleged virtues, e-mail is a surprisingly 
quirky medium, so packed with idiosyncrasies that, despite 
a decade of effort, academic researchers have yet to devise a 
theoretical structure for understanding its impact on organi- 
zations. E-mail is written, yet its language typically embod- 
ies a shift toward oral speech patterns. It is the most 
ephemeral of written mediums, lacking the material form of 
books or letters and capable of being erased in a keystroke, 
yet it can be archived and retrieved with unprecedented 
ease. It has occasioned an astonishing effusion of warm- 
hearted social interaction outside work settings, yet at work 
itis the medium of choice for employees who don't like each 
other and wish to minimize their interactions. It is the glue 
that holds many virtual communities together, but some 
corporate managers report that they must supplement e- 
mail messages to subordinates with occasional phone calls 
to maintain personal relationships. 

And e-mail can just as easily promote workplace central- 
ization as decentralization, for while workers may find that 
e-mail gives them unaccustomed access to resources 
throughout their company, their superiors enjoy enhanced 
means of tracking their performance. 


A Multivalent Character 

It is no accident that e-mail has had the greatest impact on 
the business domain, for e-mail has emerged as a useful 
medium just as many corporations are facing extreme pres- 
sure to increase productivity. One result of that pressure 
has been the popularity of *business process redesign," a 
formula for using information technology to reconstitute 
the corporation. The idea, touted in Michael Hammer and 
James Champy’s best-selling Reengineering the Corporation 
and embraced by corporations from Bell Atlantic to Taco 
Bell, is essentially that corporations must rearrange them- 
selves around the capabilities of information technology - 
with e-mail at its core - instead of trying to fit the technolo- 
gy into existing organization structures. Since that usually 
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translates into a prescription for eliminating 
middle managers, thus reducing costs, many 
corporations have taken to the concept with 
enthusiasm. 

E-mail, however, need not be part of a grand 
reorganization scheme for its impact to be felt. 
David Whitten, a program director for office 
information systems at the Stamford, Connecti- 
cut-based Gartner Group, cites the example of a 
multinational corporation that received numer- 
ous complaints from customers that its sales- 
people were acting as if they were in competi- 
tion with one another. When customers asked 
salespeople for information about products 
represented by co-workers within the company, 
the salespeople frequently failed to pass on the 
queries, sabotaging the interests of both the 
company and its customers. As it turned out, 
the failures resulted chiefly from the cumber- 
some nature of information transmittal within 
the corporation: The salespeople often didn't 
know who represented other product lines, and 
the process of filling out and sending paper 
memos to co-workers was laborious, so more 
often than not they didn't bother. 

Once e-mail was instituted, however, the 
problem was solved. After meeting customers, 


salespeople filled out a simple electronic form, 
citing whether the customer expressed interest 
in other products; the form was then automati- 
cally sent to co-workers via e-mail. The new 
process was so easy to carry out and the bene- 
fits to salespeople were so obvious that the 
system *was universally adopted within a cou- 
ple of months, and the sales force began refer- 
ring to itself as ‘collaborative’ instead of ‘com- 
petitive,” Whitten says. 

Ulrich, the head management consultant in 
the Los Angeles office of Arthur D. Little, Inc., 
provides a different kind of example, in which a 
company faced a suddenly announced hostile 
takeover attempt while its executives were scat- 
tered around the globe. Since the bid was 
announced on a Friday, the executives had until 
the opening of financial markets on Monday 
morning to construct an effective counter-strat- 
egy. Lacking time to return to the home office 
for a meeting, they collaborated by e-mail and 
succeeded in fending off the bid. 

The only trouble with success stories like 
these is that while they demonstrate the power 
of e-mail, they do nothing to illuminate its com- 
plex impact on corporate climates, and there- 
fore they may be slightly misleading. The dis- 


tinction is what Lee Sproull and Sara Kiesler, 
the most prominent of academic e-mail 
researchers, call the difference between “first- 
level effects" of technology - the anticipated 
changes such as the multinational's improved 
information flow once its salespeople began 
using e-mail - and *second-level effects" - the 
unintended consequences, good and bad, of use 
of the technology. The distinction, which 
Sproull and Kiesler stress in their influential 
1991 book, Connections: New Ways of Working 
in the Networked Organization, is a vital one, 
for it points to the areas of controversy that 
currently dominate research work on e-mail. 
Most researchers seem to agree on e-mail's 
first-level effects - indeed, like Sproull and 
Kiesler, they are e-mail enthusiasts, who are 
persuaded of its value to organizations and use 
the medium in their own professional commu- 
nications - but they are nowhere close to a 
consensus about its secondary effects. Of 
course, it's the elusive and variegated nature of 
those effects that gives e-mail research its spice. 
For instance, one thrust of Sproull and 
Kiesler's findings revolves around the paucity 
of information e-mail users receive about one 
another: Unable to see and hear fellow users’ 
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responses, they know less about their cohorts 
than they would in a face-to-face setting and 
are therefore likely to be more uninhibited. 
Thus, Sproull and Kiesler argue, e-mail users 
are more likely to resort to the sort of scurrilous 
name calling known as “flaming,” more likely 
to be candid, and less likely to be dominated by 
people with high status, since such evidence of 
it as expensive clothes or an authoritative 
speaking manner are absent. Sproull and 
Kiesler cite studies buttressing all of these 
assertions. The last point, for example, is borne 
out in a study showing that when groups of 
executives met face-to-face, the men in the 
groups were five times as likely as the women 
to make the first decision proposal, whereas 
when the groups met via computer, the women 
made the first proposal as often as did the men. 
What, then, can we make of a study carried 
out in 1987 by M. Lynne Markus, an associate 
professor of information science at the Clare- 
mont Graduate School? Markus surveyed man- 
agers at a large insurance company that had 
quite purposefully made e-mail its internal 
medium of choice four years earlier. E-mail 
addresses were printed on corporate organiza- 
tion charts and telephone directories, and all 


but one of the senior executives Markus inter- 
viewed claimed to be heavy users, exchanging 
70 to 250 messages a day. Many managers said 
they “couldn’t live” without e-mail; strong 
plurality (42 percent) favored e-mail over any 
other means of communication, including face- 
to-face (32 percent). The telephone, on the 
other hand, was widely regarded as a waste of 
time; some managers even reported that they 
accepted phone calls from subordinates only if 
the subordinates first justified the reason for 
calls in e-mail. 

Yet e-mail behavior in the insurance compa- 
ny repeatedly contradicted Sproull and Kiesler’s 
findings. For one thing, flaming was rare - 
employees clearly understood that in a work 
setting it was inappropriate. And contrary to 
Sproull and Kiesler’s notion that e-mail pro- 
motes candor, managers reported that they 
were quite conscious of the ease of archiving 
and forwarding e-mail to superiors, and were 
therefore careful not to put politically sensitive 
requests into e-mail. Many managers contend- 
ed that e-mail was valuable for all work-related 
communication except personnel issues, pre- 
cisely because e-mail did not support the level 
of confidentiality personnel discussions 
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required. The managers even found that e-mail 
was the medium of choice whenever they had 
to report an unpleasant fact or communicate 
with someone they didn't like; the same medi- 
um that encouraged candor in Sproull and 
Kiesler's studies was useful to the managers 
because it offered the safety of social distance. 
Finally, Markus found no evidence of diminu- 
tion in the status of high-ranking executives in 
e-mail interactions. E-mail, Markus says in an 
interview, *is as good at preserving the existing 
social order as it is at breaking down barriers." 
Like Sproull and Kiesler, Markus is consid- 
ered a preeminent researcher, so the conflict 
almost certainly isn't attributable to poor study 
design. Instead, the explanation seems to lie in 
the varying milieus in which the studies took 
place. Sproull and Kiesler's study subjects were 
often students in an academic setting, where 
hierarchy is less pronounced than in a corpora- 
tion and sanctions for misbehavior may be far 
less severe; the different norms of the respec- 
tive milieux seemed to influence the way in 
which e-mail was used. “E-mail isn’t just one 
thing - it has a multivalent character," says Rob 
Kling, professor of information and computer 
science at the University of California, Irvine. 


The Motorola 68HC05 microcontroller answers every need for the Bravo Encore! Its a small 
and inexpensive power miser that tirelessly sequences, decodes and displays paging information. 
From pagers to televisions, products powered by Motorola are fast becoming a way of life. 


MOTOROLA 


Microcontrollers 


E Lb E.G T Ro S P H ER E 


“Part of it falls under the norms and behavior of 
conversation, and another part falls under the 
norms and behavior of text? It's plausible that 
Sproull and Kiesler's students assumed they 
were having a conversation, whereas Markus' 
managers thought of themselves as exchanging 
memos for a file. 


Fostering a Global Academy 

Even within the academic setting, e-mail's 
impact seems to vary dramatically depending 
on the discipline. A 1995 study by Sproull, 
Kiesler, and two other scholars at Carnegie 
Mellon University describes the benefits of 
e-mail and computer networks to oceanogra- 
phers. *Frequent users are the more active, 
productive scientists," the study says. *Scien- 
tists who use the network more also produce 
more papers, receive more professional recog- 
nition from their peers, and know more physi- 
cal oceanographers." 

Many of the reasons for the correlation have 
to do with the requirements of the discipline. 
Oceanographers must collect and coordinate 
data from remote ocean areas, often depending 
on large-scale projects involving hundreds of 
scientists from many countries. Terabyte-size 


databases are common, and supercomputers 
are needed to do analysis. The utility of e-mail 
and networks in overseeing data collection and 
analysis is obvious. Perhaps less obvious is the 
technology's impact on oceanographers’ 
careers: Because the data is more widely avail- 
able and oceanographers can more easily con- 
tact each other (thanks to telecommunications), 
a greater number of them can participate in the 
research effort. The information that previously 
was available only to oceanographers at presti- 
gious institutions, usually those located on the 
Atlantic or Pacific coasts, is now available to all. 
The result is that “the people who would 
normally be considered out of the loop, those at 
smaller or inland institutions and more recent 
PhDs, are better off to the extent that they use e- 
mail," says John Walsh, now an assistant pro- 
fessor of sociology at the University of Illinois, 
Chicago and one of the study's authors. The 
oceanographers who got their PhDs at major 
research institutions and then found jobs at less 
prestigious academies formerly found it impos- 
sible to continue doing research; now, Walsh 
says, they can do research because they have 
access to their mentors and data via e-mail. 
Some other scientific disciplines also favor 


e-mail, according to Walsh. Experiments in 
particle physics, for example, are frequently 
vast, sometimes involving 200 or more geo- 
graphically dispersed participants, so e-mail is 
obviously useful. Mathematics is so dominated 
by specialization that university departments 
usually hire no more than one scholar per spe- 
cialty; thus, mathematicians rely on e-mail 
because their fellow specialists are almost 
invariably located at other universities. On the 
other hand, chemists and biologists seldom use 
e-mail. Their experiments are often small, 
requiring little monitoring while they are 
unfolding, and the information they develop 
may be proprietary. In addition, biological data 
are often visual, so biologists have grown 
accustomed to communicating by fax, which 
'an transmit images, instead of e-mail. 

Edward Mabry, a communication researcher 
at the University of Wisconsin, Milwaukee, 
says that in his field, e-mail has even extended 
the concept of collegiality. *Historically, the 
strength of an academic department rested with 
its resident faculty," he says. *Now it depends 
on the extent to which each faculty member 
is interconnected with other professionals — 
worldwide - pursuing similar interests. And 
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these associations do not rely on face-to-face 
contact. We now have electronic research 
teams and electronic water coolers. This dras- 
tically changes - weakens, in my opinion - 
indigenous workplace relationships and affects 
workplace cohesiveness.” 

E-mail’s frequently double-edged impact is 
perfectly illustrated in the successful 1990 effort 
to factor a large, theoretically interesting num- 
ber called the ninth Fermat number. As Rand 
Corporation researcher Tora Bikson writes, 
“Mathematicians and logicians had long 
believed [the number] was calculable because it 
could not be demonstrated to be noncalculable, 
but it required so much in the way of human 
and computer resources that it had never been 
attempted.” Scientists at Bell Communications 
Research then developed a program to split up 
the project and put out a call on the Internet to 
recruit researchers. E-mail was used both to 
distribute the various parts of the problem and 
to send back the solutions. The pieces were 
fitted together, and the problem was solved. 
However, the paper announcing the results 
contained a fascinating admission: We'd like to 
thank everyone who contributed computing 
cycles to this project, but we can’t: We only have 


records of the person at each site who installed 
and managed the code. If you helped us, we'd be 
delighted to hear from you; please send us your 
name as you would like it to appear in the final 
version of the paper. 


Political Punch 

If outsiders have not fully appreciated the 
impact of e-mail in the academic world, the 
converse is probably true in the political realm, 
where boosters have made grandiose claims for 
e-mail’s value during crises like the 1989 
Tiananmen Square uprising in Beijing and the 
1990 Soviet coup attempt. Yet while e-mail did 
play a modest role in enabling worldwide dis- 
semination of some eyewitness accounts, no 
evidence exists that it altered the course of 
either event. At the same time, e-mail has 
proved to be a valuable tool in marshaling 
interest groups for sharply focused political 
campaigns. 

For example, just after the Tiananmen 
Square massacre, Chinese students in the Unit- 
ed States realized they might be in danger if 
forced to return to China when their American 
visas expired. Using e-mail and a newsgroup on 
the international computer conferencing sys- 


tem known as Usenet, they quickly organized to 
gain Congressional passage of protective legis- 
lation. The clearest demonstration of e-mail’s 
power occurred when the students’ lobbying 
committee decided to present a survey of thou- 
sands of Chinese students’ opinions to a House 
hearing scheduled four days later. The commit- 
tee sent a questionnaire via e-mail to coordina- 
tors of local student organizations at universi- 
ties throughout the country. The coordinators 
promptly held meetings at which students filled 
out the questionnaires, and the results were 
tabulated and e-mailed back to the committee 
within four days, in time for the hearing. Tiger 
Li, a Michigan State University graduate stu- 
dent who wrote a scholarly article about the 
Chinese students’ use of computer communica- 
tions, concluded that without e-mail and net- 
works, the students “could not have been orga- 
nized to engage successfully” in the lobbying 
campaign and related activities. 

An even more dramatic example of e-mail’s 
usefulness took place in Moscow last fall, after 
Russian President Boris Yeltsin suspended par- 
liament. On the night of October 3, Yeltsin’s 
opponents responded with a disastrous night- 
time attempt to storm Moscow’s main television 
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station, and rumors circulated that they might 
also mount an attack against a smaller TV sta- 
tion. As later reported on a Russian computer 
network called GlasNet, three prominent Russ- 
ian labor leaders, though opposed to Yeltsin, 
feared that a second assault would be as bloody 
and futile as the first; they rushed to a meeting 
of their comrades to try to head them off. 
Moscow police arrested them soon after they 
left the meeting and charged them with stealing 
an automobile. 

Over the next day they were repeatedly kicked 
and beaten with rubber batons and steel rifle 
butts. When word of their fate reached the wife 
of one of the men, she called Vassily Balog, the 
deputy head of Russia’s major labor confedera- 
tion and an active e-mail user. Balog immediate- 
ly sent e-mail to friends in the United States and 
United Kingdom and posted an appeal on Glas- 
Net that was quickly distributed to other net- 
works around the world. The appeal listed the 
phone number of the police station where the 
three men were being held and urged readers 
to call it to protest the arrests. 

Renfrey Clarke, an Australian journalist who 
filed stories about GlasNet from Moscow, esti- 
mates that the first phone calls reached the 
police station within 30 minutes of Balog’s 
appeal. Clarke reported that one of the arrested 
men said afterwards, “We were watching from 
the cell as the phone calls came in. One of the 
first was from Japan. The police didn’t seem 
able to believe it. After that the phone ran hot. 
The calls seemed to be coming from every- 
where - there were quite a few from the San 
Francisco Bay Area in the US. In the end, the 
police started saying we'd already been 
released, but we were shouting through the 
bars, ‘No! No! We're still here" ” Made nervous 
by the international spotlight suddenly cast 
upon the station, within a few hours the police 
released the three men and many others 
detained in the same incident. 

Balog believes that postings on computer 
networks around the world about the events in 
October saved many lives by *bringing strong 
pressure from international public opinion on 
the Russian authorities? With an information 
blockade in effect, he said, and *unconditional 
support from the official West for the actions 
of Mr. Yeltsin's government, e-mail provided 
à vital means of communication that was 
beyond official censorship and control.” Of 
course, occasionally the town crier may spread 
false news or precipitate a response other than 
the intended one. E-mail may have had precise- 
ly that effect when it was used to disseminate 


news of the October 1995 kidnapping of Polly 
Klaas, a 12-year-old Petaluma, California girl 
who was later found murdered. Images of Klaas 
and her abductor were distributed around the 
world on the Internet and hundreds of comput- 
er bulletin boards, and Petaluma police were 
deluged with thousands of tips. Before Klaas 
and her alleged killer were located, Kling, the 
University of California, Irvine professor, said 
presciently, “To the extent that taking the time 
to sort out bogus leads from way outside of the 
area overwhelms or distracts the Petaluma 
police, it should make it harder to find this girl.” 
The leads didn't help, for when the suspected 
murderer was located two months after the 
abduction, he was within 50 miles of Petaluma. 


New Oral Culture: 

Permanent and Permeable? 

One consequence of the computer age is that 
most of us have experienced the truth of the 
dictum that all new technologies appear magi- 
cal at first. As Brenda Denat, a sociologist at The 
Hebrew University of Jerusalem, explains in a 
brilliant unpublished essay about computers' 
impact on text, “The metaphor of ‘magic’ is 
summoned to give expression to new, unsettling 
experiences which eventually become routin- 
ized.” Yet for all its newness, its apparent magic, 
in some ways e-mail reaches backwards. Denat 
points out that in mid-19th century London, for 
example, postal deliveries occurred every hour 
for twelve hours a day, and correspondents 
could exchange several messages a day, just as 
e-mail users do now. Or consider that the lan- 
guage of e-mail - so laden with abbreviations 
and constructions like “gonna” and “gotta,” so 
tolerant of spelling and grammatical errors — 
draws heavily on spoken usage. In that respect 
e-mail takes us back before the dawn of writing 
itself, to a time when knowledge was transmit- 
ted orally - it's as if e-mail reflects a yearning to 
trade in the formality of writing for the spon- 
taneity of speech. As Denat says, the impulse 
that led to writing was partly a desire to make 
permanent what in oral language was perme- 
able and ephemeral. Now, in e-mail, we've 
devised a written medium that partly under- 
mines the assumptions of writing, that evokes 
the uncertainties of oral culture. Getting used to 
e-mail, it turns out, may mean accepting its vast 
capacity to sow ambiguity. m m m 
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In Our State, Even The Library’s 
A Cool Hangout. 


With over 80,000 files, 
there are plenty of titles 
in the software libraries — 
applications, fonts, and 
kickin’ games. Downloading 
is a breeze, thanks to multi- f7- 
file downloading and auto- 
decompression. You can 
also check out electronic 
versions of your favorite 
magazines, like Time, OMNI , Wired, Macworld and PC World — 
even talk with the editors. After the 
library, you could visit our online acade- 
mic campus, but this is a road trip. 
Instead, why not browse in our online 
shopping mall. Or stop into the travel 
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to the Internet. You'll find we’ve made the Internet as 
easy to use as America Online. 


AE] 


IF MAILED 
IN THE 
UNITED STATES 


C 


POSTAGE WILL BE PAID BY ADDRESSEE 


A E ICA 2 
(aane 


8619 Westwood Center Drive 
Vienna, VA 22182-9806 


— 


NO POSTAGE 
NECESSARY 


agency and book your airline and hotel 
reservations for your next big trip. 
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Wave of the Future 


The story of the next generation in sound technology 


The machine-like 
regularity of an 
electronically 
generated sound 
(graphed here as 
a spiral) is boring 
compared to the 
complexity of nat- 


ural sounds. 


By Bob Johnstone 


E 1965 Max Mathews, then a researcher at the Bell Labo- 
ratories in New Jersey, published a paper in which he 
predicted that the computer would become the ultimate 
musical instrument. “There are no theoretical limits,” 
Mathews wrote, “to the performance of the computer as a 
source of musical sounds.” Thirty years later, you can find 
the father of computer music at Stanford University’s Cen- 
ter for Computer Research in Music and Acoustics (abbre- 
viated CCRMA, but pronounced - because this is, after all, 
California - *Karma"). 

There, in the Knoll, a 
1916 Spanish Gothic 
edifice that was once 
the president's resi- 
dence, with a panoram- 
ic view over Silicon 
Valley, a bunch of 
young graduate stu- 
dents - engineers, pro- 
grammers, and roboti- 
cists, all of them also 
accomplished musi- 
cians - are building the 
ultimate musical 
instrument. Fashioned 
from software, silicon, 
solenoids and speakers, 
this virtual masterpiece 
will be able to replicate 
not just the sound, but also the feel of every piano, organ, 
harpsichord, and keyboard instrument that has ever exist- 
ed (see *The Ultimate Keyboard," page 60). Of interest only 
to scholars and performers? Maybe so, but Karma's work 
has a way of resonating far beyond Stanford's Hoover Tow- 
er. The center's researchers have already played a key role 
in the ongoing metamorphosis of the personal computer 
from dumb terminal into multimedia machine. 

In particular, they have contributed much to the devel- 
opment of sound boards. Over the past year or so, these 
plug-in PC accessories - notably Sound Blaster, the board 
made by Creative Technology of Singapore - have emerged 
from the hype as multimedia's first real-world market 
maker. Analysts such as In-Stat's Gerry Kaufhold predict 
that in 1994 sales of sound boards will top US$1 billion. 
Almost all (more than 95 percent) of these boards carry 
FM synthesizer chips made by the Japanese firm Yamaha. 
The chips derive from a discovery made at Stanford in 1967 
by composer John Chowning, now Karma's director. They 
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have created a revenue stream (millions of dollars in 
patent royalties) that has underwritten the development at 
the center of a new, much more natural-sounding genera- 
tion of synthesizer based on mathematical models known 
as waveguides. This technology is now on its way to mar- 
ket keyboards from Yamaha, and chips from the Fremont, 
California-based board maker Media Vision. Because of 
multimedia applications, Joe Koepnick of Stanford's Office 
of Technology Licensing reckons that *the potential is 
clearly there for waveguides to eclipse FM synthesis in 
terms of market impact." 

From New Jersey to California to Japan to Singapore and 
back again: for the sound of silicon, what a long, strange 
trip it has been. A trip that involves Phil Lesh of The Grate- 
ful Dead, if only in a walk-on part. As Karma technical 
director Chris Chafe cheerfully acknowledges, *It's all been 
totally unexpected." 

When John Chowning arrived at Stanford in 1962 as a 
29-year-old graduate student, he had never even seen a 
computer before. But as a composer, he was keen to 
explore the idea of speakers-as-instruments; he had 
encountered the concept as a student in Paris, where he 
attended electronic music concerts given by composers like 
Pierre Boulez and Karlheinz Stockhausen. So when a col- 
league in the Stanford orchestra passed him a copy of Max 
Mathews's paper describing how computers could be pro- 
grammed to play instrumental music, Chowning wasted 
little time before heading off to Bell Labs in New Jersey to 
find out how it was done. 

Mathews worked in the acoustic and behavioral 
research department of Bell Labs. There, in order to simu- 
late telephones, researchers had figured out how to digi- 
tize speech, squirt it into the computer, then turn the bits 
back into sound waves afterwards. Mathews immediately 
realized that it would be relatively straightforward to adapt 
this process to the writing and playback of music. He 
wrote a program that made the technology accessible to 
non-scientists, then invited composers to come by the labs 
to try it out. 

In retrospect, the rigmarole these computer-music pio- 
neers had to go through in order to hear what they'd writ- 
ten seems agonizingly slow. As Mathews recalls, ^we had 
decks of punch cards on which the computer scores were 
produced, which we would carry around in boxes.” These 
they would load into a car, drive into Manhattan to the IBM 
building, on Madison Avenue and 57th Street. There, in the 
basement, was a mainframe computer on which time 
could be rented (at the astronomical rate of $600 an hour). 
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Pioneer soundmeister Max Mathews 


plays the Radio Baton in his Stanford 
research labs. By waving two wands 
over a sensitized box, Mathew changes 
the tempo (right-hand baton) and 
loudness (left hand) of a series of notes 
of a musical accompaniment stored in 
the box. The proper notes are always 
played but with varying emotion and 
style. Karma’s director John Chowning, 
on the left, and Smith, rest outside the 


Stanford sound labs. 
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“We would queue up,” Mathews says, “then, when it was 
our turn, we would run down the stairs, stick our cards 

in the deck, and press the button.” The result would be a 
tape full of digital sound samples, which they would take 
back to Bell Labs and play back through a digital-to-analog 
converter. 

Why were composers prepared to put up with such a 
long drawn-out process? Because the alternative could take 
much longer. What was a matter of hours - compared with 
the several years it might take to interest some orchestra in 
playing their score? (*The reason I keep these expensive 
gentlemen with me,” the late Duke Ellington once said, 
referring to his orchestra, *is that unlike most composers, I 
can immediately hear what I’ve written") A second attrac- 
tion of computers was that not only did they play the score 
exactly as written, they also offered composers the chance 
to go back and change bits that they didn’t like. Now the 
challenge was how to make electronic sounds interesting, 
how to brighten up the dull tones to which output devices 
like oscillators were limited. 

Chowning returned to California clutching the box of 
punch cards Mathews had given him. He found a place to 
play them at Stanford’s newly established artificial intelli- 
gence laboratory, a heady intellectual environment where 
engineers, scientists, mathematicians, philosophers, and 
psychologists gathered to see what they could get comput- 
ers to do. One night in 1967, while experimenting with 
wildly exaggerated vibratos - fluctuations in pitch often 
added to electronic sounds to give them a more realistic 
quality - fooling around with a couple of oscillators, using 
the output of one to control the other, half fearing that he'd 
break the computer if he went too far, Chowning heard 
something remarkable. At a frequency of around 20Hz, he 
noticed that instead of an instantaneous change in pitch 
from one pure tone to another, a recognizable tone color, 
one that was rich in harmonics, emerged from the 
machine. It was a discovery that an engineer would have 
been unlikely to make. What Chowning had stumbled 
upon, it later turned out, was frequency modulation - the 
same technique that radio and television broadcasters use 
to transmit noise-free signals. Of this, the composer was 
blissfully ignorant: All he wanted to do was make colorful 
sounds. Chowning began tweaking his algorithm and pret- 
ty soon, as he recalls, “using only two oscillators, | was 
making bell tones and clarinet-like tones and bassoon-like 
tones, and I thought, you know, this is interesting.” 

But who was interested? Certainly not the Stanford 
authorities, who, after evaluating Chowning's discovery 
and two of his subsequent compositions, turned down his 
application for tenure. Nor were US electronic organ mak- 
ers - companies like Hammond. To generate its unmistak- 
able sound (remember Booker T & the MGs?), Hammond 
used an electromechanical system consisting of toothed 
iron disks that rotated in front of electromagnets; they in 
turn generated voltages that formed the pitch for each key. 
The Chicago-based company sent its technical people out 
to the West Coast to check out the technology, but the engi- 
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neers couldn't really see how all this digital 
computer stuff related to what they did. “It 
was just not a part of their world," comments 
Chowning. (Hammond went out of business 
in 1985; today, only the brand name remains, 
the property of Suzuki, a small Japanese key- 
board maker.) 

One of the few people who did get it, and 
who encouraged Chowning to continue with 
his work, was Grateful Dead bassist Phil Lesh. 
Himself a sometime composer of orchestral 
music, Lesh dropped by the lab for a listen one 
day in early 1972. Another, more significant 
visitor, was Kazukiyo Ishimura, a young engi- 
neer sent to Stanford later the same year by 
Yamaha, the largest maker of musical instru- 
ments in the world. It took Ishimura just 10 
minutes to understand the principle of FM 


"If we can make 
the best musical 
instruments in the 
world, then no mat- 
ter how difficult it 
is, no matter how 
much money it 
costs - we'll do it." 


synthesis, and its potential. As Ishimura, who 
today is Yamaha's managing director, recalls, 
*We believed that this technology might be the 
future of music" 

The reason he was so fast on the uptake 
was that Yamaha had already embarked on 
the development of digital instruments. 
Ishimura's boss at the time, Yasunori Mochida, 
envisioned digital integrated circuits - chips - 
as tools for making new sounds. At Yamaha's 
research laboratories in the small Japanese 
port city of Hamamatsu, half way between 
Tokyo and Osaka, Mochida and his team of six 
young engineers had tried all sorts of 
approaches, but without much success. “We 
weren't digital specialists," says Mochida, who 
now teaches a course in multimedia at Tokyo's 
Kogakuin University, *so we went looking for 
people who were, to ask their advice on how 
to make all-digital musical instruments.” And, 
via a contact from the Stanford technology 
licensing office, found John Chowning, and 
immediately began negotiations for an exclu- 
sive license for rights to the FM patent. 

"As an engineer, you are very lucky if you 
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encounter a simple and elegant solution to a complex 
problem,” Mochida told Music Trades magazine in 1987. 
“FM was such a solution and it captured my imagination. 
The problems of implementing it were immense, but it was 
such a wonderful idea that I knew in my heart that it 
would eventually work.” 

Synthesizing musical notes is a tough problem because it 
has to be done fast, in real time. Yamaha’s current single- 
chip synthesizers are special-purpose digital signal proces- 
sors that can zip through 20 million instructions a second, 
faster than most microprocessors. But back in the mid 
1970s, when Mochida approached suppliers like NEC and 
Hitachi about making such chips, “they told us to stop 
thinking about something so difficult? Against strenuous 
opposition from the company’s board of directors, Mochida 
proposed to Yamaha’s then-president, Gen’ichi Kawakami, 
that Yamaha would probably have to spend hundreds of 
millions of dollars in order to become a chip maker in its 
own right. And, in true jaw-jutting corporate samurai style, 
Kawakami agreed, saying (according to Mochida), “if we 
can make the best musical instruments in the world, then 
no matter how difficult it is, no matter how much money it 
costs - we'll do it.” 

Turning FM synthesis from a software algorithm that 
ran on mainframes into chips that powered a commercial 
synthesizer took seven years. But from Yamaha's point of 
view, it was worth the effort. Launched in 1985, the DX-7, 
Yamaha's first mass-market implementation of FM tech- 
nology, was a huge success, eventually selling more than 
200,000 units, ten times more than any synthesizer before 
or since. 

Professional musicians like Chick Corea loved the DX-7 
because it had a distinctive sound, was simple to program, 
and could produce a variety of effects. Also, priced under 
$2,000, the DX-7 was affordable, and it quickly became part 
of every self- respecting keyboard player's set-up. Yamaha 
leveraged its investment in the technology across its entire 
product line, sticking FM chips into everything from mini- 


keyboards to top-of-the-line organs. 

At the same time, Yamaha was looking into computer 
of this article, these two spirals display the applications for FM. That was where the company blun- 
dered. Mochida decided to build a multimedia computer 
with built-in sound and graphics. But in a move typical of 
early Japanese entrants to the PC business, Yamaha tried 
to go it alone, developing everything, including the operat- 
holes and played as a flute. Bottom, a wave- ing system and applications software itself. The result was 
a complete flop (though the project did have one impor- 
tant by-product: Yamaha's experience with multimedia 


Unlike the simple graph at the beginning 


irregular complexity of analog sounds. 


Top, the sound of a PVC pipe drilled with 


guide generated sound of a synthesized 


PVC flute that exhibits the same sort of chips won it the contract to make the sound and graphics 
processors used in all current Sega game consoles). Mochi- 
instabilities as the real flute. Colors indicate da was demoted, and, deciding that the chip business was 


less risky, Yamaha more or less withdrew from the com- 
puter market. The company did produce one soundboard - 
for the IBM PS/2, in 1986 - but without much support, it 
died a quiet death. 

Today's soundboard business is largely the creation of a 
most unlikely pair: Martin Prevel, a French-Canadian pro- 


subtle changes in pitch. 
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The Ultimate Keyboard 


Under the bench in his Karma workshop, a 
small, high-ceilinged room that might once 
have been a pantry, Brent Gillespie keeps a 
model of the action of a grand-piano key. An 
intricate mechanism made of ivory, wood, 
felt and metal that forms a bewilderingly 
complex sequence of cranks, levers, springs, 
pivots, rollers, checks, and dampers, it pro- 
vides a two-way interface between a player's 
fingers and the piano’s strings. 

The action is vital for musicians: it gives 
them the expressive control over an instru- 
ment required for fine performance. ("Aside 
from its beautiful tone, the thing that | like 
best about the Baldwin piano is its fantasti- 


Brent Gilespie fine tunes his synthetic keyboard - one that 
feels identical to a real keyboard. 


cally responsive action," reads an endorse- 
ment by George Shearing in a magazine ad.) 
"Synthesizers were a big turnoff for musi- 
cians at first encounter because they didn't 
feel right,” says Gillespie, a graduate student 
in mechanical engineering and an expert in 
force-feedback systems. "My project is all 
about putting the feel of a grand piano back 
into a synthesizer keyboard." 

To this end, Gillespie has built a prototype 
"virtual" action. A small clear plastic box from 
which two keys stick out, its sensor keeps 
track of the position of a key as it is pressed; a 
solenoid puts out an opposing force propor- 
tional to the key's displacement. It's uncanny: 
you press the key and you feel the striking of 
a string that you know is not there. The box 
can be programmed to replicate the different 
feel of instruments as similar as pianos and 
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harpsichords, whose strings are plucked 
rather than struck. 

Why hook up a waveguide synthesizer that 
can reproduce all possible keyboard instru- 
ment sounds? John Chowning explains: "We 
have a generalized keyboard that can be par- 
ticularized to any desired piano or any specific 
piano. If you want a Yamaha, you can have it. 
If you want a particular kind of feel on your 
Yamaha, you can program the resistances. Or 
if you want a forte piano of, say, the 1780s, you 
can have it, and the sound that goes with it. 

^We have this idea of a piano which in all 
essential respects — auditory, kinesthetic, 
tactile - is a piano, only it has no strings, no 
action. But it supports 
the repertoire for which 
these instruments exist. 
It's easy to keep in tune, 
and you can easily 
change the tuning sys- 
tem from, say, mean 
tune, which you might 
want for the 18th cen- 
tury, to well-tempered, 
as in Bach, to equal 
tempering, as used 
today, just with presses 
of buttons. You can play 
it at night because you 
can turn off the loud- 
speaker and listen 
through the head- 
phones - that's impor- 
tant in Japan. And it's easy to move. It's 
the ultimate piano. 

"And we have an historian, George Barth, 
whose scholarly expertise is in the evolution 
of keyboard instruments. If you have a repli- 
ca of, say, a 1780 forte piano built, with an 
artisan who does it cheaply, it costs $20,000, 
and with artisan paid at normal rates it 
would cost $100,000. George Barth has one, 
but what do his students do? Well, they have 
to convince their employer, or their universi- 
ty, or if they want to perform, they have to 
come up with $100,000. 

"This is the general solution, you see, for 
the extension of scholarly activity - and it 
really democratizes the idea of performance. 
No longer will it be true that only the wealthy 
kid gets the good Steinway, but every kid 
gets the good Steinway." 


Go 


fessor of music at the University of Quebec, 
and Sim Wong Hoo, a young Singaporean 
entrepreneur. Both began by attempting to sell 
educational music products, but they soon 
discovered a much bigger market opportunity: 
PC game developers like Sierra Online needed 
sound in order to compete effectively against 
Nintendo. In 1988, Ad Lib (Prevel’s company) 
brought out a board based on Yamaha's FM 
chip that enabled the PC to make music. But 
Creative Technology (Sim's company) discov- 
ered that music by itself was not enough. “It 
was like silent movies with a piano player," 
says Broderbund sound director Tom Rettig. 
What game developers also needed was a digi- 
tal sound-output device - like the one in the 
Mac - to enable them to create sound effects 
(like creaking doors) and voices for their char- 
acters. Sim soon got the message, and the 
result was the Sound Blaster (see *Loud and 
Clear," page 62). 

Voices and sound effects are created using 
samples, digital snapshots of sound waves that 
are stored in computer memory. The more 
sounds you want, the more space you need to 
store them, the more expensive it becomes. 
FM synthesis scored over sampling because it 
could generate a wide range of sounds without 
any memory. But though relatively rich, the 
sounds that FM produces are still unmistak- 
ably artificial. As memory became cheaper, 
and data compression techniques improved, 
sampling came into its own. Today, sampling - 
also known, confusingly, as PCM, for pulse 
code modulation - is the technology of choice 
in the synthesizer business, and many sound- 
board makers (including belated re-entrant 
Yamaha) see sample-based solutions as the 
logical replacement for FM. To musicians and 
composers, however, the technology has one 
serious drawback: as you would expect from 
sounds pasted together from frozen snippets, it 
lacks expressiveness. How to produce sound as 
efficient and expressive as FM, but offering the 
quality of sampling? This question drove Kar- 
ma's Julius Orion Smith III to develop wave- 
guides, the latest generation of synthesizer 
technology. 

Smith's answering machine plays what 
must be one of the shorter messages around: 
“This is Julius...“ It aptly reflects the way 
Smith’s engineer’s mind works: identifying the 
nature of the problem, reducing it to its 
essence, coming up with an efficient solution. 
“I’m always rating the effectiveness of every- 
thing I do,” he says. 

As a 9-year-old in his native Memphis, 
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Loud and Clear 


If ever a person was in the right place at the 
right time, it was Sim Wong Hoo, chairman 
and CEO of Creative Technology, and one of 
multimedia's first multimillionaire. The place 
was San Francisco, the time August 1988. 
The 32-year-old Sim had arrived in the US 
from his native Singapore to market his com- 
pany's pride and joy: the Creative Music 
System, a synthesizer card whose software 
enabled users to compose music on the PC. 
A group of potential customers for the sys- 
tem was Bay Area-based game developers. 
But as Sim went 'round talking to the compa- 
nies, he quickly realized what people really 
wanted not just another music synthesizer, 


Sim Wong Hoo commutes between Singapore and Califor- 
nia to promote Sound Blaster, built on Yamaha's FM chip. 


but a board that could handle digitized 
sound, to enable the PC to produce sound 
effects and speech. "Sim had a clear vision of 
the importance of audio, at a time when the 
industry had just started with it," recalls Tom 
Rettig, sound director at top educational 
game maker Broderbund, "he contacted us 
at just the right time." 

Sim's vision had deep roots. "I felt that 
computers should be more human-like," Sim 
says, "able to react, to talk, sing and play 
music." In the mid-1980s, Creative designed 
a series of computers for the Singapore mar- 
ket featuring rudimentary (Chinese) speech 
capabilities. But as competition in the clone 
market became fierce, Sim switched focus 
from PCs to the add-on board business, 
where profit margins were higher. 

In 1988, the tiny market for sound boards 
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was dominated by Ad Lib, a Quebec-based 
company whose Yamaha FM synthesizer- 
chip-based board was supported by hun- 
dreds of game titles. At the time, Ad Lib was 
the only firm that Yamaha supplied. Then 
Microsoft stepped in and asked Yamaha 
to sell the chips on the open market. The 
Japanese firm agreed. Creative's great good 
fortune was to be the first to come out with 
a board that mounted the Yamaha chip - 
making it compatible with existing games - 
and that supported the new software. Sound 
Blaster was launched in November 1989. In 
addition to music synthesis, the Sound 
Blaster also offered the digital sound capabili- 
ties of the Mac. "That 
combination really 
made the whole thing 
take off,” says Rettig. 
Broderbund developed 
two of the first prod- 
ucts that supported 
Sound Blaster: Princes 
of Persia and Where in 
the World is Carmen 
Sandiego? Developers 
appreciated Sim’s 
aggressiveness and his 
willingness to put his 
company's technical 
resources at their dis- 
posal. If they needed a 
software driver, for 
example, Sim could 
conjure one up for them overnight, making 
good use of the 16-hour time difference 
between Singapore and the West Coast. (Busi- 
ness hours on the island begin just as the US 
work day ends.) An Asian manufacturing base 
enabled Creative to drive down board prices, 
giving it a competitive edge that Ad Lib 
could not match. From an initial listing of 
$299, the price of Sound Blaster eventually 
dropped to below $70, as the market for the 
board exploded. In Sound Blaster's first year, 
Creative sold 100,000 boards, a phe- nome- 
nal amount for the time. Today, the company 
is ona roll, selling 300,000 boards a month. 
Now Creative's goal is to branch out from 
its beachhead in audio to stake out other 
parts of multimedia, like CD-ROM upgrade 
kits and video boards. “l'm not stopping 
here," Sim says. 


Julius Smith won a math contest. By the age of 
16, he knew he wanted to be a musician. But it 
was not until 1980, when he arrived at Karma, 
that then 50-ish Smith came across the Violin 
Problem, a challenge that allowed him to draw 
on both his talents. “As a musician, I knew 
there were no good string synthesizers, and I 
thought, well it must be hard, because a lot of 
companies had been trying to do it for a long 
time? So, methodically, working 16 hours a 
day, Smith dedicated himself to accumulating 
the arcane knowledge he needed to solve the 
problem. 

His approach was straightforward: He set 
out to create mathematical models of the way 
a string vibrates when a bow is drawn across 
it. Easy to say, formidably difficult to do. But in 
1985, after years of banging his head against a 
wall, Smith finally broke through. Drawing on 
work done on power transmission lines in the 


Yamaha 
reportedly 

has a hundred 
engineers 
working on the 
development 
of waveguide 
instruments. 


1920s, he recast vibration as a wave traveling 
in only one direction. Still, solving the resul- 
tant equations would have kept a supercom- 
puter crunching numbers for weeks. So Smith 
used some fancy math to reduce by 100 times 
the number of calculations required to calcu- 
late the wave. Et voilà: the virtual violin! It 
came with an unexpected bonus: since there is 
no difference mathematically between a vio- 
lin's vibrating string and a clarinet's column of 
air, Smith found he could use the same equa- 
tions to simulate wind instruments like oboes 
and flutes, too. Colleagues at Karma subse- 
quently exploited waveguides to produce con- 
vincing simulations of other sounds. Perry 
Cook has developed a disembodied singing 
voice, a virtual diva called Shiela. Graduate 
student Scott VanDuyne is working on two- 
dimensional waveguide algorithms to create 
virtual percussion instruments like gongs and 
cymbals, traditionally among the most difficult 
sounds to synthesize. 

In addition to versatility, another big advan- 
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tage of waveguides over samples is their ability 
to simulate natural parameters like breath 
strength - how hard a reed player is blowing. 
By slightly varying these parameters, you can 
make a clarinet squeak, say, or a sax growl. 
And because of subtle timing issues, it sounds 
slightly different each time you play it - just 
like live music, in fact. Waveguides can also 
simulate howling guitar feedback, a category 
of sound that no other kind of synthesizer 
can produce. 

Many of these features are included in 
Yamaha's VL-1 synthesizer, the first commer- 
cial waveguide instrument, which the compa- 
ny announced at the end of November. The 
$7,000 instrument drew rave reviews from the 
technical press: “[It’s] pretty exciting,” says 
Mark Vail, technical editor of Keyboard Maga- 
zine, “[samplers] have been around for a long 
time, and there's a staleness in the music 
industry - people have been waiting for some- 
thing new to come along.” 

Since signing a contract with Stanford in 
1989, Yamaha has reportedly had a hundred 
engineers working on the development of 
waveguide instruments, cranking out the algo- 
rithmic variations. This gives the Japanese 
firm a huge head start on rival instrument 
makers. This time, however, Yamaha does not 
have a lock on the technology: Its license is 
non-exclusive. Four US companies have 
already signed up to develop waveguide tech- 
nology and at least as many more are interest- 
ed. Leading the pack is Media Vision, which 
hopes to have a synthesizer chip ready for 
computer use in early 1994. “It’s a substantial 
breakthrough," claims Media Vision vice presi- 
dent Satish Gupta, *it has the potential to com- 
pletely change the rules of the game.” 

*Programmers are going to drool over 
waveguides," predicts Perry Cook, now chief 
scientist at the company. *They're going to 
want to work with this.” Broderbund’s Tom 
Rettig agrees. *To me, waveguides offer really 
thrilling possibilities," he enthuses. *The 
most exciting part is you'll be able to describe 
instruments that are as expressive as the 
most interesting acoustic instruments - and 
that's where current electronic technology 
falls down." 

Max Mathews's 50-year-old prophesy about 
computers having the potential to generate any 
sound the human ear could hear may finally 
be coming to pass. m m m 


Bob Johnstone is Wired's contributing editor 
in Japan. 
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Herd Not Obscene 


How the Supreme Court might 


debate the constitutional implications of a case 


“If all mankind 
minus one were of 
one opinion, and only 
one person were of 
the contrary opin- 
ion, mankind would 
be no more justified 
in silencing that one 
person than he, if he 
had the power, would 
be justified in silenc- 
ing mankind.” 
- John Stuart Mill 


when VR meets kiddie porn. 


By Samuel Gelerman 


US Supreme Court - Justices’ Conference Room 

In a mahogany-paneled room, seven men and two women sit 
around a long rectangular oak table on brown-leather-cush- 
ioned high-back chairs. Majestic portraits of men clad in black 
robes hang on the walls. At one end of the room is a huge 
American flag attached to a massive pole. A solid brass eagle 
frozen in flight sits atop the pole, standing guard; its brass, 
sculpted eyes are cold and stern. The year is 1994. 


Chief Justice Rehnquist 
Settled, seven to one upholding Massachusetts child pornog- 
raphy law in Massachusetts v. Virtual Reality Systems... 


Justice Blackmun 
.. Still dissenting... 


Chief Justice Rehnquist 

Noted, Justice Blackmun, one dissent and one abstention by 
Justice Ginsburg as the case was voted prior to her arriving 
on the bench. Next, voice vote on... 

Justice Blackmun 

. Still...it would be... 


Chief Justice Rehnquist (sighs) 
Yes, Justice Blackmun, what's on your mind? 


Justice Blackmun 

Chief Justice, just a thought, I know it's highly irregular, but 
Pd like to break precedent and have a little discussion about 
the Massachusetts case... 
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Justice Stevens 
Bun 


Justice Blackmun 

All deference due, John Paul, | read your opinion, every- 
one’s memos, and though I’m an old dog, I wish we'd 
rethink this one... 


(Justices Scalia, Souter, Thomas, O'Connor, Kennedy, 
Stevens, Ginsburg, and Chief Justice Rehnquist look per- 
plexed.) 


Justice Scalia (leans over, whispers to Justice Stevens) 
...ideologically more like Brennan every day. 

Justice Blackmun (looks around) 

...a ten-minute open discourse? 


(All of the justices look toward Rehnquist; there is a pause, 
each justice nods.) 


Chief Justice Rehnquist (pensively) 

Fine. 

Justice Blackmun 

Good...glad we're all agreed. Now, this is not your typical 
obscenity case. It hinges on an area of law where ideas and 
speech merge, prime First Amendment... 

(Justice Stevens raises his hand slightly and Justice Blackmun 
stops. Chief Justice Rehnquist acknowledges Justice 
Stevens.) 


He 


RICHARD W. STRAUSS, SMITHSONIAN INSTITUTION, COURTESY OF THE SUPREME COURT OF THE UNITED STATES 


Justice Stevens 

...Harry... Pardon me, if this is the type of dis- 
cussion you would like, d be happy to oblige. 
However, as writer of this case's almost unani- 
mous decision...let me first quickly review the 
facts. Massachusetts passed a child pornogra- 
phy law. The law specifically criminalizes *rep- 
resentations or descriptions of sexual acts with 
children whether actual or simulated." The 
Massachusetts statute uses not only the Miller 
three-prong test; but also some Miller dicta in 
which the term “depiction” is defined. 


(Justice Stevens looks around for any objections 
to his interpretation thus far. All justices including 
Justice Blackmun nod agreeably.) 


[NOTE: Miller v. California, 413 US 15 (1973), 
provides that the basic guidelines for a trier of 
fact to find obscenity are a) whether an average 
person, applying contemporary standards, would 
find the work, taken as a whole, appeals to 
prurient interest; b) whether the work depicts or 
describes, in a patently offensive way, sexual 
conduct specifically defined by applicable 

state law; and c) whether the work, taken asa 
whole, lacks serious literary, artistic, political 

or scientific value.] 


Justice Stevens (continuing) 

Now, in writing this opinion, I used an interpre- 
tation of the first prong of the Miller test from 
Pope v. Illinois. Pope, another decision dealing 
with obscenity, suggested that the proper 
inquiry was not whether an “ordinary member” 
of any given community could “find serious, 
literary, artistic, political, or scientific value in 
allegedly obscene material,” but whether “a 
reasonable person” could find such value in the 
material, when taken as a whole. The “reason- 
able man” standard differs from the “ordinary 
man” standard in that the reasonable man, as a 
semipolitically savvy individual, looks out for 
community values. 


(The members of the court nod wearily; Justice 
Blackmun listens patiently.) 


Justice Stevens (continuing) 

Virtual Reality Systems was convicted by the 
state trial court for creating and selling Kiddy 
Porn Street, a software program used with new 
virtual reality technology. Virtual reality mixes 
computers, computer animation, and human 
interaction. By putting on an electronic mask 
that covers one’s eyes, ears, nose, and mouth 
and by slipping into a specially equipped body 


suit with sensors that respond to touch, a per- 
son steps into a computer-generated reality. 
Kiddy Porn Street was specially created for a 
virtual reality environment in which adults 
interact sexually with various computer-gener- 
ated fictional children. Both Massachusetts 
state trial and appellate courts found that the 
creation, distribution, and possession of the 
program violated state law. An overwhelming 
majority of us now affirm this... 


(Justice Blackmun raises his hand. Chief Justice 
Rehnquist winces slightly, acknowledges the 
Justice.) 


Justice Blackmun 

...John Paul, very well stated. Still...our present 
dilemma contrasts with that of prior case law 
dealing with child pornography. Both 1982’s 
Ferber v. New York, in which we affirmed a state 
law prohibiting distribution of peep-show films 
of actual young boys masturbating, and 1990’s 
Osborne v. Ohio, where child pornography was 
deemed excluded from First Amendment pro- 
tection in private home viewing by adults, were 
cases that dealt with a different method of cre- 
ating child pornography. 


Justice Scalia (in total disbelief) 
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Justice Blackmun, are you suggesting that by its 
manner of creation, this computer program is 
constitutionally protected child pornography? 


(All of the Justices’ mouths slowly open, then 
remain in that position.) 


Justice Blackmun (with a wry smile) 

My contention is simply that the Massachusetts 
law is an overbroad intrusion into protected 
speech. It does not seek to protect children, for 
no actual children are used in the making of the 
program. Nor does Virtual Reality Systems foist 
its program on unwilling adults, or sell the 
program to, or allow it to be used by, minors. 


Justice Scalia 

Excuse me Justice Blackmun, my reading of the 
“depiction” prong in Miller suggests that a state 
could statutorily find obscene, and I quote, 
“patently offensive representations or descrip- 
tions of ultimate sexual acts normal or pervert- 
ed, actual or simulated.” “Depiction” therefore 
clearly includes sexual acts that are “simulated.” 


Chief Justice Rehnquist 

Further, wouldn’t it seem clear, using an analy- 
sis akin to that in Barnes v. Glen Theatre, that 
while the “idea” of child pornography is consti- 
tutionally protected (no matter how repulsive it 
may be to any reasonable person), this court is 
just affirming the legislated prohibition of “sim- 
ulated” pornographic creation? Under the 
Massachusetts law, one’s underlying belief in 
child pornography is still free to be explored in 
the American marketplace of ideas, is it not? 


[NOTE: Barnes v. Glen Theatre, 111 S. Ct. 2456 
(1991) upheld a ban on nude dancing in an adult 
club based upon a public nudity law, as opposed 
to First Amendment speech grounds. This philo- 
sophical misdirection enabled the court to evade 
a direct declaration that it was denying the pro- 
tection of an activity that was previously accord- 
ed constitutional protection.] 


Justice Souter 

Justice Blackmun, it goes almost without saying 
that all of us know the First Amendment is not 
absolute. Nor is obscenity constitutional; *cre- 
ation" of child pornography is constitutionally 
punishable. Massachusetts's statutory prohibi- 
tion, then, must only complement existing ide- 
ology and precedent. This case does not return 
us to the days of Anthony Comstock and the 
turn-of-the-century New York Society for the 
Suppression of Vice. It is not as though we are 
suppressing written words... 


[NOTE: From a period beginning in 1873, Anthony 
Comstock, secretary of the New York Society for 
the Suppression of Vice, reigned for 43 years as 


the unofficial government-sanctioned watchdog 
who sought out and fought to censor what he 
thought was obscene literary and pictorial works. 
See Edward de Grazia, Girls Lean Back Every- 
where: The Law of Obscenity and the Assault 
on Genius, (1992), 4] 


Chief Justice Rehnquist 

... Nor are we suppressing belief. For instance, 
even today with the backdrop of a case like 
Bowers v. Hardwick, where constitutional pro- 
tection was not recognized for homosexuality, 
we still keep protection for literature such as 
William Burroughs's novel Naked Lunch - a 
novel in which the protagonist, a male drug 
addict, had recurrent explicit sexual relations 
with underage boys. 


Justice Blackmun (unmoved) 
All that each of you have said is correct... Still... 


Justice Scalia (whispers, leaning to Justice 
Thomas) 
...again “still”? 


Justice Blackmun 

. it is the context of the way the word “simulat- 
ed" was used in Miller that ultimately 
convinced me that the Massachusetts applica- 
tion of its obscenity law to the new technology 
of virtual reality is unconstitutional. “Simulat- 
ed” child pornography was meant to indicate 
“representative” sex, involving actual children 
simulating sex with adults. The term “simulat- 
ed” was not meant to signify completely fiction- 
alized sexual portrayals in which the integrity 
of no real children was ever compromised. 


Justice Scalia 

As the Justice with the reputation for being the 
most literal interpreter of statutory language, I 
see no problem with the Massachusetts inter- 
pretation, or with implementation of the word 
“simulated.” Kiddy Porn Street is still a simula- 
tion of a fictional child having sexual interac- 
tions with living, breathing adults. The law is 
meant to punish adults, not children. 


Justice O'Connor 

I also do not shy away from the moral philoso- 
phy underlying the laws state legislatures pass 
that result in bringing up cases such as Bowers 
v. Hardwick or Massachusetts v. Virtual Reality 
Systems. The states have a moral imperative to 
promote societal unity and family values. Of 
course, this is weighed against vigorous First 
Amendment protections. 


[NOTE: A societal morality argument, predicated 
upon the preservation of national historical and 
traditional values, was used to uphold Georgia's 

homosexual sodomy law in Bowers v. Hardwick, 
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references, and earnings history to 
Classifieds Manager, Resumes, 544 
Second Street, San Francisco, CA 94107 


Assistant to the Editor 
and Publisher 


| need someone who is smart, ener- 
getic, organized, and independent who 
can keep track of my schedule, field my 
calls, handle my mail, execute special 
assignments, and help me stay on top of 
projects. Secretarial, computer (Mac), 
and human relations skills essential. 
Send your resume directly to me, Louis 
Rossetto, at Wired Assistant, 544 Second 
Street, San Francisco, CA 94107 
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478 US 186 (1986). The plaintiff in Bowers argued 
for a right to sexual privacy in the home based on 
logic gleaned from Stanley v. Georgia, 394 US 557 
(1969). Stanley was a First Amendment case, in 
which the court decided that the mere possession 
of obscene material by an adult in the privacy of 
his home could not be made criminal. The majori- 
ty in Bowers, however, rejected Stanley' thesis, for 
it was based upon First Amendment rather than 
Fourteenth Amendment grounds. Furthermore, 
the majority in Bowers rejected a constitutional 
argument advocating protection for all voluntary 
sexual conduct between consenting adults in the 
home. The court's reasoning was that “it would be 
logically impossible to protect the claimed right to 
homosexual conduct while leaving exposed to 
prosecution adultery, incest, and other sexual 
crimes even though they are committed in the 
home." The majority was "unwilling to start down 
that road." The rationale in making this analytic 
equation is not logically clear.] 


Justice Blackmun (quietly) 

It is quite accurate to note our country's existing 
economic decline, problems with drug addic- 
tion, general familial problems, increased num- 
bers of divorces. And yet there is no hard evi- 
dence of the correlation between an adult's 
private, at-home forays into obscenity and the 
promulgation of society's evils. Even the hard 
statistical data supporting the Meese Commis- 
sion's report on pornography is inconclusive. 


[NOTE: Edward de Grazie's Girls Lean Back Every- 
where: The Law of Obscenity and the Assault 
on Genius, discusses at length the 1985 Attorney 
General's Commission on Pornography. The com- 
mission, aka The Meese Commission, presented 
isolated case studies and individual testimonies 
of people hurt as a result of pornography. 

The commission failed, however, to show any 
valid statistical correlation between pornography 
and the abuse of women or children. (See de 
Grazie, chapter 29, pages 580-90.) The Meese 
Commission's testimonials did significantly 
negate the final determination of the 1970 
National Commission on Obscenity and Pornog- 
raphy, which was to ease or abolish the general 
laws on obscenity. (See de Grazie, chapter 28, 
pages 551-560).] 


Justice O'Connor 

Justice Blackmun, I hope you are right. Howev- 
er, the Meese Commission's testimonials and 
the various state legislatures earnestly disagree 
with you. As a group, Americans are seeking to 
solve a well-documented societal evil through 
the democratic process. It is inappropriate for 
me to decide that state legislatures are wrong in 
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statutes over prospective technologies. 


Justice Thomas 

It is precisely because new communicative 
technologies have such unlimited potential 
that state legislatures must secure proper laws 
for virtual reality. This technology has no his- 
tory within our society. Why, should states 
wait until the onslaught of Kiddy Porn Street- 
type programs have already done irrevocable 
harm? The Constitution does not compromise 
the citizens living under it by subjecting them 
to a pernicious harm in the name of privacy or 
free speech. 

(All Justices look at each other in agreement. 
Justice Blackmun, the 85-year-old justice, sighs.) 


Justice Blackmun (appearing tired ) 

True, America has been feeling the effects of a 
deep moral malaise. Our country looks to gov- 
ernment to put us back on the right track. We 
have become like a herd frightened by fiery 
conflagrations or packs of hungry wolves. So 
with the thunderous clop of hoofs, our leaders 
begin a tremendous stampede to evade danger. 
At first, as the movement grows in size and 
speed it is exciting. Even when a few heads are 
trampled underfoot, we know in our hearts the 
group will be safe...still, a herd can follow its 
leaders over an unseen cliff. Pray we will still 
have a strong Bill of Rights to stop us from run- 
ning the herd too far. 


(All the Justices remain silent when Justice Black- 
mun finishes. Chief Justice Rehnquist looks 
down at his watch, mildly taps the table.) 


Chief Justice Rehnquist 

... Well then.... We have quite a schedule ahead 
and not a great deal of time. Voice vote on 
Women For Abortion Choices v. State of 
Louisiana. 


(The camera focuses on Justice Blackmuns fold- 
ed hands resting on the table as they slowly drop 
into his lap. Camera pans to a close-up shot of 
the cold brass eyes of the American eagle frozen 
in flight atop the flagpole.) 


Fade to Black 
The following words appear on the screen: 
"If all mankind minus one were of one opinion, 
and only one person were of the contrary opin- 
ion, mankind would be no more justified in 
silencing that one person than he, if he had the 
power, would be justified in silencing mankind." 

- John Stuart Mill 

On Liberty 


Samuel Gelerman is a recent graduate of Yeshiva 
University’s Benjamin N. Cardozo School of Law. 
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CD-RECORDABLE 
DATA CARTRIDGES 


Data Storaee Media 


Information isnt just data, it's your intellectual property. Which is why the more you value your work, the 
more you'll appreciate TDK data storage media. 


TDK Floppy Disks are sophisticated storage media. Pre-tested and guaranteed 10096 error free, they provide 
an unequaled level of reliability. And for your multimedia, software development or archiving needs, TDK 
Recordable Compact Discs (CD-R’s) provide optimum durability, integrity, and system compatibility. While 
TDK Data Cartridges ensure dependable operation, longevity and maximum data protection for your mass 
data storage requirements. 


Intellectual property is an idea we take very seriously. So when you think un-common data storage, think 
TDK—to save, retrieve and distribute your property with absolute confidence. For more information, call 


1-800-835-8273, x203. 
Before you write. Think TDK. ET DIK 


4 prt Eliminating special bridges or gateways 

; 3 on your corporate LANs enables your 
Mac and PC users to communicate like 
they never have before. 
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$65 now could save you 
thousands later. By using TCP/IP 
protocols, Eudora" by QUALCOMM 
e-mail plugs right into the Internet. 
Which is to say, right into the world. 


Why did we take the world’s most popular 
Pre and start charging 65 a pop for it? 


The 100,000-plus current users po 

saw red when they heard y ; S 
Eudora e-mail might die of e 
neglect. They wanted it revived, 
with better documentation, 
customer support and new 
features. (100,000 people 
usually get what they want.) 


If you want truly 
robust software, 
you've got to feed 
itand pump it up 
with new features. 
That takes money. 


Incredibly, some LAN administrators just didn't care if Eudora died. One can 
only wonder where their heads were when the world turned to open systems. 


KM. Or should we say Eudora (saved) by QUALCOMM? Anyway, it's 
ail in the world. Call us at 1-800-2-Eudora; fax: 619-587-8276; e-mail: QUALCOMM 
m.com; and we'll send you the complete scoop. 
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Mark Stahlman 


Backlash: The Infobahn Is a Big, Fat Joke 


A $3 trillion industry? Ha! 


All the headlines about the digital, interactive, 500-channel, 
multi-megamedia blow-your-socks-off future are pure hype. 
Yes, all the wild Wall Street, through-the-roof, Crazy Eddie, 
cornucopia, shout-it-out-loud promo jobs are pure greed. 
It's all a joke. 

It's now official. I’m announcing the beginning of conver- 
gence backlash. There will be no convergence. INH 
no 500-channel future. There will be no USS$3 trillion mother 


of all industries. There will be no virtual sex. There will be no 
infobahn. None of it - at least not the way you've been read- 
ing about it. 

Sure the technologies are real. Digital compression and digi- 
tal phone lines are real. Those 100-MIPS micros are real. Multi- 
media and high-speed networks are real. In fact, the technology 
is so real that it's almost obvious. Unfortunately, the business- 
es to exploit these technologies are anything but obvious. 

Why all the hype and the greed? Everyone wants to look 
smart. But no one knows what to do with these new technolo- 
gies. And nowhere has the hype and greed been greater than 
in the long-running cable television versus telephone compa- 
ny miniseries. This prime-time docudrama has been breathtak- 
ing. Who will win? Who has the best position/funding/technol- 
ogy/hairdo? Forecasts of doom and triumph ricochet off press 
releases, conference programs, analyst reports. 

Why has cable versus telecom become the center ring in the 
convergence circus? Mostly because cable and telecoms are 
regulated monopolies yearning to be free. The government 
tells them what they can and can't do. Government tells them 
what rates they can charge. Government tells them what busi- 
nesses they can own. Government tells them with whom they 
can associate. Naturally, they don't like this at all. 

Along comes Convergence and Digital Everything, and the 
cable and telecom folks step right up to take advantage. They 
tell the regulators: The technology wants to be free. It will save 
the nation, the economy, and the free world. After twelve years 
of anti- regulation Reaganautics - actually Bush was a re-regu- 
lator - and with the country's first digital president now in the 
White House, the timing couldn't have been better. Suddenly 
the technology vote matters. 

It is strongly in the interest of both cable and telephone 
companies to exaggerate their plans for interactive systems 
deployment. After all, they are constantly asking for regulatory 
relief. Moreover, it is strongly in both their interests to exag- 
gerate the competitive threat posed by the other guy. 
telephone access no longer will be a monopoly if the cable 
company starts delivering dial tone. And re-regulated cable 
would like nothing better than to get the FCC off its back by 
pointing to the bone-crunching threat of video dial tone. 

And, since we're not dealing with dummies, everyone 
involved has probably figured out the business realities. Nei- 
ther cross-competitive threat is really much to worry about. 


You see, the cable television system is not particularly well- 
suited to carry switched voice. The return path is costly, where 
it exists, and there is no switching capacity. Reliability is rotten 
and current telephone equipment is incompatible. 

And forget about the much ballyhooed wireless phone 
alternative Personal Communications Services (PCS). The cable 
network is just not a good place to locate radio cells. The poles 
are too low and don't even go to the right places - for exam- 
ple, alongside the interstate. No, cable television is not a good 
substitute infrastructure for telephone service. 

The idea of putting entertainment video out over the tele- 
com plant is even more of a stretch. Fiber rebuilds are costly 
and won't deliver a reasonable service substitute unless they 
go right into your living room. Unless it's a broadband, multi- 
channel pipe that supports many television sets and other 
devices, it just won't be able to compete with today's cable, let 
alone the cable TV system of ten years from now. And all the 
attempts to put multiple compressed video streams on copper 
have met with well-deserved skepticism. 

In short, it won't work. All networks aren't created equal. 
Bandwidth must be configured to be useful, and the switched 
topology of voice telephony is fundamentally different from 
the broadband/broadcast character of cable television. 
systems have developed and continue to evolve to address very 
different business needs. They will not converge. There is nei- 
ther the business nor the technical basis for them to converge. 

But wait a minute. There is more here than posturing and 
press releases. What's driving the actual investments? If these 
guys are so smart, why are they spending the big bucks? 

Take a look at where the real money is being spent. It's not 
on residential rebuilds. It's not on Silicon Graphics super- 
video-servers. The real money is being spent on real markets. 
Business-to-business communications is at the top of the list. 
Network computing is at the top of the list. 

High-speed digital links over fiber optics to interconnect 
LANs and support videoconferencing and aggregate voice- 
data traffic is a real business today. The telecoms are very seri- 
ous about this business. They want to dominate this business in 
their own territory and play a big role in others. The US West 
investment in Time Warner is entirely earmarked for this use of 
the Full Service Network. The Bell Atlantic interest in TCI has 
everything to do with TCI's investment in Teleport. The inde- 
pendent suppliers in this business are known as competitive 
access providers (CAPs) and the telecoms plan to use cable to 
CAP each other. 

There really is a man behind the curtain, Dorothy. Pay no 
attention to the convergence pyrotechnics. There's a lot at 
stake, and it just might be your digital future. 


Mark Stahlman (newmedia@mcimail.com) is president of New 
York-based New Media Associates. 
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Paul Saffo 


It’s the Context, Stupid 


In a world of hyperabundant content, point of view is the most valuable resource. 


"It's the content, stupid." This catchy apothegm, now the 
mantra of an infant new media industry, is chanted by entre- 
preneurs, uttered sagely over Chardonnay in Malibu, and dis- 
cussed intently by strategists in the boardrooms of media 
mega-conglomerates. As compelling as this phrase may be, it 
is also dead wrong. It is not content but context that will mat- 
ter most a decade or so from now. The scarce resource will not 
be stuff, but point of view. 

The boggling prospect of filling megabit household pipes 
makes it easy to conclude that content will become a scarce 
good commanding monopoly fees, that desperate successors 
of today's cable and telephone companies will buy anything - 
old movies, home videos, Mr. Ed reruns - just to bulk up the 
programming on their new networks. 

But history suggests a very different story. From Gutenberg 
to Sarnoff to today's developers, those in the information 
business have wondered how we would ever fill the pipe, yet 
output of content has always outstripped channel capacity. In 
the 1950s, broadcasters wondered how three channels could 
ever be programmed on a 24-hour basis. Barely a decade after 
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cellular phones arrived, cellular channels are so crowded that a 
dial tone is a scarce resource. 

The same will be true for digital networks. There will be no 
"dead air" on our new conduits, but most content will be limit- 
ed to fungible commodity properties like game shows, old 
movies, and utter trash. Indeed, just as most of what was pub- 
lished in 1500 was utterly forgettable, contemporary radio 
"schlock jocks" differ from their predecessors more in degree 
than kind. Now the "vast wasteland" first described in 1961 by 
then-Federal Communications Commissioner Newton Minot 
will be supplanted by a vaster wasteland brimming with utterly 
new forms of interactive cyberdreck. There will be more really 
great content too, but snagging it in an expanse of banal junk 
will be harder than ever. 

It is this this plethora of content that will make context the 
scarce resource. Consumers will pay serious money for any- 
thing that helps them sift and sort and gather the morsels that 
satisfy their fickle media hungers BUTTON SIS AO 
ther the conduit or content players, but those who control the 
filtering, searching, and sense-making tools we will rely on to 
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navigate through the expanses of cyberspace. 


These new tools will eliminate comfortable TV-era, content- 
hunting habits. Channel-surfing will be an early casualty as the 
second thing to disappear in a 500-channel world will be the 
channel selector - after the channels themselves. Viewers may 
welcome the menu-driven TV Guide simulacra that replace this 
click-and-surf world, but even these menu schemes will merely 
be transitional forms on the road to far more exotic context 


tools taking inspiration from outside the TV universe. 

Intelligent agents are the obvious and much-discussed next 
step, but the value of agents or arbiters of talent lies in the 
murky details of their operation and interaction with human 
masters. This is where the scarcest of context resources lie, the 
pieces that will command top dollars from conduit and con- 
tent providers alike. And just as networks once turned on 


microscopic shifts in Nielson ratings, the subtlest of details in 
the algorithmic parameters defining these agents will spell 
wild success or utter doom for one player after another. 

Without a doubt, the agent arena will become a technologi- 
cal battleground, as algorithms rather than content duel for 
market dominance. A decade ago, the network with the best 
shows won; soon it will be the provider with the best agent 
who comes out on top. New interface metaphors and arcane 
search schemes will proliferate as we thrash out the best way 
to make agents ever more capable diplomats, shuttling 
between users and media. 

The seductive chaos of the Internet today offers hints at 
why these agents-to-come will be so important. As at Alice’s 
Restaurant, you can get anything you want - but unless you 
have software help, you might never find what you are looking 
for. Thus, schemes like Gopher and Veronica, WAIS and Mosaic, 
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are the hottest things on the Net today. Were it not for the 
Internet's cultural bias against selling things for money, all 
these context-making schemes would cost plenty to use. 

But the highest ground in the context arena may not end up 
in the hands of the technocrats at all. The scarcest of context 
resources will be something utterly beyond the ken of cold 
algorithms - point of view. "Point of view" is that quintessen- 
tially human solution to information overload, an intuitive 
process of reducing things to an essential relevant and man- 
ageable minimum. Point of view is what successful media have 
trafficked in for centuries. Books are merely the congealed point 
of view of their authors, and we buy newspapers for the editori- 
al point of view that shapes their content. We watch particular 
TV anchors for their point of view, and we take or ignore movie 
advice from our friends based on their point of view. 

In a world of hyperabundant content, point of view will 
human points of view within the personalities of our software 
agents. | will even bet that an industry will grow up around 
individuals licensing their points of view for use in context 
engines in exchange for usage royalties. Imagine being able to 
give your news agent the personality and perspective of Walter 
Cronkite, Howard Stern, or John Updike, or consult the soft- 
ware-doubles of Siskel and Ebert for advice on cool movies to 
view. Just as some talk show hosts have become the movers 
and shakers of post-network TV today, individuals with unique 
points of view could become the superstars of cyberspace, 
their personalities immortalized in software traversing the web. 


Paul Saffo (psaffo@mcimail.com) is a research fellow at the Insti- 
tute for the Future in Menlo Park, California. 
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Paul Levinson 


Burning Down the House 


Beavis and Butt-head aren't responsible, you are. 


When Attorney General Janet Reno appeared before Con- 
gress to urge that the media do something about its portray- 
al of violence - or else - she brought back on stage all the 
tired players in a morality play that has been going on for 
decades now: Politicians on horseback riding in to save the 
town from the young guns of television; academics who 
don't like any medium newer than the book citing grave 
evidence about the baneful impact of television; and the 
television network executives themselves, more flattered 
in the end than horrified that such importance could be 
imputed to their work. 

People with common sense and their eyes on the future 
long ago walked out, but the play goes on, fueled by the 
audience's need to find a simple solution to the complex 
problem of violence in our world. 

And what exactly is the evidence linking violence in the 
media to violence in the real world? Scholarly journals have 
served it up in two flavors: 

One kind of study seeks to show that frustration in real life 
plus exposure to violence in the media evokes explosive 
behavior. In these studies, children in a classroom are randomly 
divided into four groups: 

Group A is treated unfairly (marked wrong for correct 
answers on an exam, for example) and then shown a film with 
violence; 

Group B is treated unfairly and then shown a film with no 
violence ("The eucalyptus tree of Australia is a favorite feeding 
ground for Koalas..."); 

Group C is treated fairly and shown the violent film; and 

Group D, lucky devils, is treated fairly and shown the non- 
violent film. 

The kids in all four groups are then given some version of a 
"violence-profile exam" ("If someone bumps into you in the 
hall, do you [a] say ‘excuse me,’ [b] run away, [c] let it slide, or 
[d] haul off and punch the jerk?"). The results of these kinds 
of exams - lo and behold - show that those in Group A - frus- 
trated and exposed to media violence - indeed choose the 
"punch" option more frequently. The link between violence 
in media and real life has apparently been proven. 

Not really. All that has been demonstrated is that 
kids exposed to media violence choose a violent response on 


a paper-and-pencil exam in other words, media violence 


selects for media violence. 
As long as the jerk being punched out is reflected on paper, 
instead of sitting next to the puncher, Y 
violent film and acting out its message in the off-screen world 
has been shown. 
So researchers have trotted out a second kind of study, in 
which parents are asked to keep a careful record of television 
programs watched by their kids, and the number of real-life 
fights and violent episodes the kids get involved in. 
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A panel of experts (ah, the ubiquitous experts) then rates 
the TV programs for their violence content - how many 
times fists fly and guns blaze in the show - and a correlation 
is worked up between TV viewing and real-life behavior. 

The result: Those who watch programs with the highest 
violence content are indeed most likely to have the highest 
number of violent interludes in real life. The link between 
violence in the media and real life has once again been 
apparently proven. 

Er, no - not really. Because correlation does not indicate 
causation in one direction over the other: The kids in this 
study might be for whatever reason violence-prone, and this 
propensity expresses itself not only in real-life violence but in 
their choice of TV shows. 

Correlation need not indicate causation at all, as the infa- 
mous statistical parallel between sunspots and stock-market 
activity vividly shows. 

But if the scholarly evidence is faulty, what then of real inci- 
dents in which lying down in the street and setting a house on 
fire mimicked recently viewed media presentations on the 
Wo doubt that media can put ideas in people's 
heads, especially children's, but the implementation of such 
ideas requires a specific dysfunctional set of circumstances in 
the real world. 

A little kid setting his house on fire couldn't do so without 
his parents leaving him alone in the house with matches in 
easy reach. Such lack of parent supervision - in the child's real 
world activities, not viewing behavior - would sooner or later 
result in tragedy regardless of Beavis and Butt-head and their 
playing with fire on MTV. Similarly, anyone who would lie 
down in the street after seeing a similar stunt in a movie, any- 
one who could commit a violent act after seeing violence in 
the media, would sooner or later do the same - media or no. 

Most of us behave neither violently nor self-destructively 
after exposure to media. And therein lies the worst danger of 
blaming the media for real-life violence. It is not that such 
blame may lead to censorship - though that is indeed a seri- 
ous concern. It is rather that [ea YERen BUT En Te [E Ne EET es 
attention from the real-life problems that generate violence 


and self-destructive behavior - and these real-life circum- 
stances need all the attention we can give them. 

In the real world, one word or gesture from another person 
- even via a computer screen - is worth far more than a thou- 
sand passive, non-interactive pictures on a TV or a movie 
screen. The impulse to violence lies in ourselves, dear Brutus, 
not in our stars. 


Paul Levinson, PhD, (plevinson@dcunsn. das.net) is editor in chief 
of the Journal of Social and Evolutionary Systems and author 
of Mind at Large: Knowing in the Technological Age and Elec- 
tronic Chronicles. 
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um sealed than those around the rectangular screen. 


: The females who clutter videos and films are air- 


AN D N E W E 


ibi heads, baby dolls, bimbos, bitches, earth mothers, 


martyrs, madonnas, material girls, morons, shtick- 
LAURIE ANDERSON 
meisterin, shrews, witches, wiseacres, whores, wel- 
m fare queens, and n-factorial recombinations of those 
RECREATES 
dreary roles. Any and all of them are interesting, 
apparently, only insofar as they relate to men - bear- 
ki HERSELF - 
ing and rearing men, loving them, helping or imped- 
ing them, above all sacrificing for them, and mean- 
AGAIN. 
while laughing, crying, singing, and dancing about it. 
Let a mature woman, reasonably serene in her per- 
son, relatively confident in her tastes — in any case 
PAMEEAMECORDUCK 
self-sufficient - concerned about public issues and 
knotty puzzles of human existence, let such a woman 


penetrate those borders and she'd be unlikely to find 


any company. 


B I A M E R FGA S that Laurie Anderson, nobody's mom 
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or sweetheart, nobody's victim, nobody's predator - 
indeed, a disquieting undocumented alien among all 
those clichés - has broken through and made some of 
the rst interest art of late 20th century within 
mum — 
thos orders, eang as shoes a reputation as one of 
the world's premiere performance artists? Her complex 
and multifaceted art crosses and mixes genres with witty 


grace (she is musician, singer, dancer, sculptor, poet, pho- 


pher gy-f rendas the er 
bjects: countr nited Gites - an at 
it meal to be Bl Americ dullo day. 
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urie Anderson has falie her 
age, on records, CDs, videos, andin 
|, provoked, charmed, and sometimes 
; th an ensemble of the latest electronic 


; instruments, effe gadgets, and paraphernalia. Yet none of 


her work appea s rained or studied, no razzle- dazzle for 
razzle-dazzle's sake; all of it serves to show and tell stories that 
we instantly . though we e hadn't seen it Sar ee 
way before. $ 7 Pe 
Her performances here and abroad sell out as sep. as they’ re 
announced, and she often collaborates with other artists. She 
was the celebrated host of the 1986 PBS series, Alive from Off 


Center, and she die 


he score for Spalding Gray’s 1987 film per- 
formance, Swimming 10 Coribddis and his 1991 Monster in a Box. 
She does words too, and supplied lyrics to one of Philip Glass's 
songs, “Forgetting,” i in his cycle called Songs from Liquid Days. If 
her own 1986 feature film, Home of the Brave, didn't do much at 
the box office, it nevertheless reassured and delighted countless 
women who love technology but feel slightly aberrant in a world 
where technology can seem for men only (especially in those 
pre-Net days when you couldn't easily find others of like mind). 
There was the glorious Laurie, her supple body dancing across 

the stage, singing riffs on an aphorism from William 
Burroughs: "Language is a virus from outer space." Behind her a 
giant screen offered its own visuals, and, simultaneously, an 
implicit commentary on the nature of scale. The film spurred 
viewers to buy her albums: Big Science and Mister Heartbreak, 
and reminded them that a few years earlier, they'd been 
beguiled by her quirky hit single, “O Superman." 

In a video pulled from her 1990 performance, Empty Places, 
the Anderson persona leans toward us, her Statue of Liberty 
spiked hair framing one of those planed faces that fashion pho- 
tographers love (but animated by a cheer and intelligence never 
seen in fashion spreads), her aspect a bit mock-solemn, a bit 
faux-naive, her voice a richly modulated mezzo, her diction 
precise and nuanced. Hers is a grownup voice, and she invites us 
to share the joke: 

“You know, l'd have to say my all-time favorite song is proba- 
bly the US national anthem. It is hard to sing though, with all 
those arpeggios. | mean you're out at the ballpark and the fans 
are singing away and it's sort of pathetic watching them try to 
hang on to that melody." 

She seems to stop and think. "The words are great, though - 
just a lot of questions written during a fire. Things like: 


‘Q: Hey? Do you see anything over there? 


Pamela McCorduck's (pamela@well.sf.ca.us) most recent book is 
Aaron's Code, a work about art and artificial intelligence. She's 


playing for the East Team in the upcoming SuperComputer Bowl. 


A: I dunno...there's a lot of smoke. Q: Say! Isn't that a flag? 
A: Hmmmm...couldn’t say really, it’s pretty early in the morning. 
Q: Hey! Do you smell something burning?’ 

"| mean, that's the tes fii 

“It’s a big improvement óver most national anthems though, 
which are in 4/4 time: "We're number onel This is the best 
place!” She's marching, puffing, and posturing, capturing and 
demolishing the jingoism that underlies every i national anthem 
you can think of. Then she stops, as if struck by anew thought. 
‘Yankee Doo- 


dle.' Truly a surrealist masterpiece." She phrases the familiar 


^| also like the B side of the national anthem - 


words carefully and you hear them again for the first time: "Yan- 
kee Doodle came to town. Riding on a pony. Stuck a feather in 
his hat and called it macaroni." Now, if you can understand this 
song, you can understand anything that's happening in the 
avant-garde today." 

Another political subject: As maps and graphs appear on the 
large screen behind her, the nation neatly bisected, Anderson 
solemnly tells us how much the national debt will have 


increased by the end of the evening's performance, observes 


FOCUS ON IS 
. NEVERTHELESS, 
IVEN'T BEEN ABLE 


PMENT VERY WELL, 


that all taxes from west of the Mississippi go exclusively towards 
paying its interest. She continues with deadpan earnestness, 
telling us how taxpayers in a narrow sliver along the eastern 
seaboard will be responsible for everything else, "things like, 
oh, defense, social services, foreign aid, the space program, the 
drug war, and last but not least, paying off the principal of the 
debt. And if my calculations are correct, taking population and 
inflation into account, by the year 2020 each citizen in New York 
would have to be pulling in an annual gross income of approxi- 
mately $32 million in order to contribute his or her fair share." 

Blackout. 

The great tradition of the American jeremiad has ended 
(except in health magazine journalism and on the floor of Con- 
gress), and it won't be resurrected by Laurie Anderson. She 
understands her medium perfectly and is way cool. | 

That cool, mind you, may be freely dispensed toward her 
medium, but it is no measure of her passion. Recently sh 
small group at her alma mater, Columbia University (whe: 


received an MFA in sculpture in 1972), that just after s 


ated from Barnard College as an art history major, she 
kept body and soul together by writing criticism for 
small art magazines around New York City. 

“It was the heyday of minimalism,” she recalled, “and 
everything was," - she shrugs - “very minimal. Now, | 
appreciate minimalism, but I also appreciate passion. So 
| would begin every article | wrote een the 


artist | was writing about with Vincent van Gogh. Of 


course, after a while the editors di like that, and they 
À 2 


asked me to stop. So then | began ever article | wrote by 
: Pe 
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saying, Unlike Vincent van Gogh, ] t t. d 
M 


The audience is there to celebr e the autumn. 16 M 


Eric Bogosian, just back from touring. s one-man show 
Sex, Drugs, Rock 'n' Roll) have gathered to discuss the 
city as a venue for art. Anderson concurs with her fellow 
artists that theirs is an urban art. "What | have to say is 
better understood by people in Paris than in Tallahas- 
see." And in Zurich, Berlin, Prague, Seville, Tokyo, San 
Francisco, and Los Angeles, all cities where Anderson 
regularly takes her shows. 

Lured first to New York by its glamour (“I was born in 
Chicago, and it was always an hour later, darker, and 
somehow more alive in New York City - things were 
always coming to you live from New York") it holds her 
with its freedom, its variety, its emotional intensity. 
"Nobody ever invites you to a barbecue here. Ever." She 
can live like a hermit for a year, seeing no one; then 
emerge, meet and talk to other artists. People do that all 
the time in New York City. 

Her hermitage is a spacious Manhattan loft, the white- 
walled living areas simple, almost austere, with few 
images on the wall (mostly prints from a recent visit to 
Tibet). Small, beloved objects are scattered on the win- 
dow sills, a counterpoint to the views of the nearby Hud- 
son River with its patterns of currents, its reflections, its 
neighborly watercraft; and of the New Jersey Palisades in 
the distance. Oddly, it conjures Georgia O'Keeffe's utterly 
isolated desert house in Abiquiu, New Mexico, whose 
same simplicity of expression, beloved stones and bones 
on the window sills, set off that distant landscape. 

One big difference is that the fine Abiquiu adobe lives 
on only as a memorial to a dead painter, and so lacks the 
smell of oils, turpentine, a painter's tools. Anderson's 
loft is alive with her electronic equipment, upstairs and 
down, though the equipment is firmly, deliberately seg- 


regated from the living areas. 136» 
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i 
hroughout the time I’ve been groping around cyber- I 
space, an immense, unsolved conundrum has remained 
at the root of nearly every legal, ethical, governmental, 
and social vexation to be found in the Virtual World. I 
refer to the problem of digitized property. The enigma is 


The source of this conundrum is as simple as its solution is complex. 
Digital technology is detaching information from the physical plane, 
where property law of all sorts has always found definition. 
Throughout the history of copyrights and patents, the proprietary 

i assertions of thinkers have been focused not on their ideas but on the 
this: If our property can be infinitely reproduced and expression of those ideas. The ideas themselves, as well as facts about the 
E 


instantaneously distributed all over the planet without phenomena of the world, were considered to be the collective property of 


cost, without our knowledge, without its even leaving our possession, ! humanity. One could claim franchise, in the case of copyright, on the 


how can we protect it? How are we going to get paid for the work we do 
with our minds? And, if we can't get paid, what will assure the continued 
creation and distribution of such work? 


Since we don’t have a solu- 
tion to what is a profoundly 
new kind of challenge, and are 
apparently unable to delay the 
galloping digitization of every- 
thing not obstinately physical, 
we are sailing into the future 
on a sinking ship. 

This vessel, the accumulat- 
ed canon of copyright and 
patent law, was developed to 
convey forms and methods of 
expression entirely different 
from the vaporous cargo it is 
now being asked to carry. It is 
leaking as much from within 
as from without. 

Legal efforts to keep the old 


boat floafing are faking three ~ 


forms: a frenzy of deck chair 
rearrangement, stern warn- 
ings to the passengers that if 
she goes down, they will face 
harsh criminal penalties, and 
serene, glassy-eyed denial. 
Intellectual property law 
cannot be patched, retrofitted, 
or expanded to contain digi- 
tized expression any more 
than real estate law might be 
revised to cover the allocation 
of broadcasting spectrum 
(which, in fact, rather resem- 
bles what is being attempted 


which facts were presented. 


If nature has made any one thing less susceptible than all 
others of exclusive property, it.is the action of the thinking 
power called an idea, which an individual may exclusively 
possess as long as he keeps it to himself; but the moment it 
is divulged, it forces itself into the possession of everyone, 
and the receiver cannot dispossess himself of it. [ts peculiar 
character, too, is that no one possesses the less, because 

every other possesses the whole of it. He who receives an 
idea from me, receives instruction himself without lessening 
mine; as he who lights his taper at mine, receives light with- 
out darkening me. That ideas should freely spread from one 
to another over the globe, for the moral and mutual 
instruction of man, and improvement of his condition, 
seems to have been peculiarly and benevolently designed by 
nature, when she made them, like fire, expansible over all 
space, Without lessening their density at any point, and like 
the air in which we breathe, move, and have our physical 
being, incapable of confinement or exclusive appropriation. 


Inventions then cannot, in nature, be a subject of property. 


- Thomas,Jefferson 


precise turn of phrase used to convey a particular idea or the order in 


The point at which this franchise was imposed was that moment when 


the “word became flesh” by 
departing the mind of its origi- 
nator and entering some physi- 
cal object, whether book or 
widget. The subsequent arrival 
of other commercial media 
besides books didn’t alter the 
legal importance of this 
moment. Law protected expres- 
sion and, with few (and recent) 
exceptions, to express was to 
make physical. 


rotecting physical expres- 
sion had the force of con- 
venience on its side. 
Copyright worked well because, 
Gutenberg notwithstanding, it 
™was hard to make a BOE FAT 
thermore, books froze their 
contents into a condition which 
was as challenging to alter as it 
was to reproduce. Counterfeit- 
ing and distributing counterfeit 
volumes were obvious and 
visible activities - it was easy 
enough to catch somebody in 
the act of doing. Finally, unlike 
unbounded words or images, 
books had material surfaces to 
which one could attach copy- 
right notices, publisher’s mar- 
ques, and price tags. 
Mental-to-physical conver- 


here). We will need to develop an entirely new set of methods as befits 
this entirely new set of circumstances. 

Most of the people who actually create soft property - the program- 
mers, hackers, and Net surfers - already know this. Unfortunately, nei- 
ther the companies they work for nor the lawyers these companies hire 
have enough direct experience with nonmaterial goods to understand 
why they are so problematic. They are proceeding as though the old laws 
can somehow be made to work, either by grotesque expansion or by 
force. They are wrong. 


John Perry Barlow (barlow@eff.org) is a retired cattle rancher, a lyricist 


for the Grateful Dead, and co-founder and executive chair of the Electronic 


Frontier Foundation. 
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sion was even more central to patent. A patent, until recently, was either 
a description of the form into which materials were to be rendered in the 
service of some purpose, or a description of the process by which rendi- 
tion occurred. In either case, the conceptual heart of patent was the mate- 
rial result. If no purposeful object could be rendered because of some 
material limitation, the patent was rejected. Neither a Klein bottle nor a 
shovel made of silk could be patented. It had to be a thing, and the thing 
had to work. 

Thus, the rights of invention and authorship adhered to activities in the 
physical world. One didn’t get paid for ideas, but for the ability to deliver 
them into reality. For all practical purposes, the value was in the con- 
veyance and not in the thought conveyed. 

In other words, the bottle was protected, not the wine. 
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Now, as information enters cyberspace, the native home of Mind, these 
bottles are vanishing. With the advent of digitization, it is now possible to 
replace all previous information storage forms with one metabottle: com- 
plex and highly liquid patterns of ones and zeros. 

Even the physical/digital bottles to which we've become accustomed - 
floppy disks, CD-ROMs, and other discrete, shrink-wrappable bit-pack- 
ages - will disappear as all computers jack-in to the global Net. While the 
Internet may never include every CPU on the planet, it is more than dou- 
bling every year and can be expected to become the principal medium of 
information conveyance, and perhaps eventually, the only one. 

Once that has happened, all the goods of the Information Age - all of 
the expressions once contained in books or film strips or newsletters — 
will exist either as pure thought or something very much like thought: 
voltage conditions darting around the Net at the speed of light, in condi- 
tions that one might behold in effect, as glowing pixels or transmitted 
sounds, but never touch or claim to *own" in the old sense of the word. 

Some might argue that information will still require some physical 
manifestation, such as its magnetic exis- 
tence on the titanic hard disks of distant 
servers, but these are bottles which have 
no macroscopically discrete or person- 
ally meaningful form. 

Some will also argue that we have 
been dealing with unbottled expression 
since the advent of radio, and they would 
be right. But for most of the history of 
broadcast, there was no convenient way 
to capture soft goods from the electro- 
magnetic ether and reproduce them with 
qué ality avai lable in commercial pack- s 
ages. Only recently has this changed, 
and little has been done legally or tech- 
nically to address the change. 

Generally, the issue of consumer pay- 
ment for broadcast products was irrele- 
vant. The consumers themselves were 
the product. Broadcast media were sup- 
ported either by the sale of the attention 
of their audience to advertisers, by gov- 
ernment assessing payment through 
taxes, or by the whining mendicancy of 
annual donor drives. 

All of the broadcast-support models are flawed. Support either by 
advertisers or government has almost invariably tainted the purity of the 
goods delivered. Besides, direct marketing is gradually killing the adver- 
tiser-support model anyway. 

Broadcast media gave us another payment method for a virtual prod- 
uct: the royalties that broadcasters pay songwriters through such organi- 
zations as ASCAP and BMI. But, as a member of ASCAP, I can assure you 
this is not a model that we should emulate. The monitoring methods are 
wildly approximate. There is no parallel system of accounting in the rev- 
enue stream. It doesn't really work. Honest. 

In any case, without our old methods, based on physically defining the 
expression of ideas, and in the absence of successful new models for 
nonphysical transaction, we simply don't know how to assure reliable 
payment for mental works. To make matters worse, this comes at a time 
when the human mind is replacing sunlight and mineral deposits as the 
principal source of new wealth. 
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Furthermore, the increasing difficulty of enforcing existing copyright 
and patent laws is already placing in peril the ultimate source of intellec- 
tual property - the free exchange of ideas. 

That is, when the primary articles of commerce in a society look so 
much like speech as to be indistinguishable from it, and when the tradi- 
tional methods of protecting their ownership have become ineffectual, 
attempting to fix the problem with broader and more vigorous enforce- 
ment will inevitably threaten freedom of speech. The greatest constraint 
on your future liberties may come not from government but from corpo- 
rate legal departments laboring to protect by force what can no longer be 
protected by practical efficiency or general social consent. 

Furthermore, when Jefferson and his fellow creatures of the Enlight- 
enment designed the system that became American copyright law, their 
primary objective was assuring the widespread distribution of thought, 
not profit. Profit was the fuel that would carry ideas into the libraries and 
minds of their new republic. Libraries would purchase books, thus 
rewarding the authors for their work in assembling ideas; these ideas, 

otherwise “incapable of confinement,” would 
then become freely available to the public. 
But what is the role of libraries in the 
absence of books? How does society now pay 
for the distribution of ideas if not by charg- 
ing for the ideas themselves? 

Additionally complicating the matter is the 
fact that along with the disappearance of the 
physical bottles in which intellectual proper- 
ty protection has resided, digital technology 
is also erasing the legal jurisdictions of the 
physical world and replacing them with the 

“unbounded and perhaps permanently | law- 
less waves of cyberspace. 

In cyberspace, no national or local bound- 
aries contain the scene of a crime and deter- 
mine the method of its prosecution; worse, 
no clear cultural agreements define what a 
crime might be. Unresolved and basic differ- 
ences between Western and Asian cultural 
assumptions about intellectual property can 
only be exacerbated when many transac- 
tions are taking place in both hemispheres 
and yet, somehow, in neither. 

Even in the most local of digital condi- 
tions, jurisdiction and responsibility are hard to assess. A group of music 
publishers filed suit against CompuServe this fall because it allowed its 
users to upload musical compositions into areas where other users 
might access them. But since CompuServe cannot practically exercise 
much control over the flood of bits that passes between its subscribers, 
it probably shouldn’t be held responsible for unlawfully “publishing” 
these works. 

Notions of property, value, ownership, and the nature of wealth itself 
are changing more fundamentally than at any time since the Sumerians 
first poked cuneiform into wet clay and called it stored grain. Only a very 
few people are aware of the enormity of this shift, and fewer of them are 
lawyers or public officials. 

Those who do see these changes must prepare responses for the legal 
and social confusion that will erupt as efforts to protect new forms of 
property with old methods become more obviously futile, and, as a con- 
sequence, more adamant. 


JIM LUDTKE 


From Swords to Writs to Bits 

Humanity now seems bent on creating a world economy primarily based 
on goods that take no material form. In doing so, we may be eliminating 
any predictable connection between creators and a fair reward for the 
utility or pleasure others may find in their works. 

Without that connection, and without a fundamental change in con- 
sciousness to accommodate its loss, we are building our future on furor, 
litigation, and institutionalized evasion of payment except in response to 
raw force. We may return to the Bad Old Days of property. 

Throughout the darker parts of human history, the possession and 
distribution of property was a largely military matter. “Ownership” was 
assured those with the nastiest tools, whether fists or armies, and the 
most resolute will to use them. Property was the divine right of thugs. 

By the turn of the First Millennium AD, the emergence of merchant 
classes and landed gentry forced the development of ethical understand- 
ings for the resolution of property disputes. In the Middle Ages, enlight- 
ened rulers like England’s Henry II began to codify this unwritten “com- 
mon law” into recorded canons. These laws were local, which didn’t mat- 
ter much as they were primarily directed at real estate, a form of property 
that is local by definition. And, as the name implied, was very real. 

This continued to be the case as long as the origin of wealth was agri- 
cultural, but with that dawning of the Industrial Revolution, humanity 
began to focus as much on means as ends. Tools acquired a new social 
value and, thanks to their development, it became possible to duplicate 
and distribute them in quantity. 

To encourage their invention, copyright and patent law were developed 
in most Western countries. These laws were devoted to the delicate task 
of getting mental creations into the world where they could be used - and 


could enter the minds of others - while assuring their inventors compen- 
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sation for the value of their use. And, as previously stated, the systems of 
both law and practice which grew up around that task were based on 
physical expression. 

Since it is now possible to convey ideas from one mind to another with- 
out ever making them physical, we are now claiming to own ideas them- 
selves and not merely their expression. And since it is likewise now pos- 
sible to create useful tools that never take physical form, we have taken to 
patenting abstractions, sequences of virtual events, and mathematical 
formulae - the most un-real estate imaginable. 

In certain areas, this leaves rights of ownership in such an ambiguous 
condition that property again adheres to those who can muster the largest 
armies. The only difference is that this time the armies consist of lawyers. 

Threatening their opponents with the endless purgatory of litigation, 
over which some might prefer death itself, they assert claim to any 
thought which might have entered another cranium within the collective 
body of the corporations they serve. They act as though these ideas 
appeared in splendid detachment from all previous human thought. And 
they pretend that thinking about a product is somehow as good as manu- 
facturing, distributing, and selling it. 

What was previously considered a common human resource, distrib- 
uted among the minds and libraries of the world, as well as the phenome- 
na of nature herself, is now being fenced and deeded. It is as though a 
new class of enterprise had arisen that claimed to own the air. 

What is to be done? While there is a certain grim fun to be had in it, 
dancing on the grave of copyright and patent will solve little, especially 
when so few are willing to admit that the occupant of this grave is even 
deceased, and so many are trying to uphold by force what can no longer 
be upheld by popular consent. 

The legalists, desperate over their slipping grip, are vigorously trying to 
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software publishers’ current practice of hanging a few visible scapegoats 


extend their reach. Indeed, the United States and other proponents of 
GATT are making adherence to to our moribund systems of intellectual 
property protection a condition of membership in the marketplace of 
nations. For example, China will be denied Most Favored Nation trading 
status unless they agree to uphold a set of culturally alien principles that 
are no longer even sensibly applicable in their country of origin. 

In a more perfect world, we'd be wise to declare a moratorium on liti- 
gation, legislation, and international treaties in this area until we had a 
clearer sense of the terms and conditions of enterprise in cyberspace. 
Ideally, laws ratify already developed social consensus. They are less the 
Social Contract itself than a series of memoranda expressing a collective 
intent that has emerged out of many millions of human interactions. 

Humans have not inhabited cyberspace long enough or in sufficient 
diversity to have developed a Social Contract which conforms to the 
strange new conditions of that world. Laws developed prior to consensus 
usually favor the already established few who can get them passed and 
not society as a whole. 

To the extent that law and established social practice exists in this area, 
they are already in dangerous disagreement. The laws regarding unli- 
censed reproduction of commercial software are clear and stern...and 
rarely observed. Software piracy laws are so practically unenforceable and 
breaking them has become so socially acceptable that only a thin minority 
appears compelled, either by fear or conscience, to obey them. When I 
give speeches on this subject, always ask how many people in the audi- 
ence can honestly claim to have no unauthorized software on their hard 
disks. I’ve never seen more than 10 percent of the hands go up. 

Whenever there is such profound divergence between law and social 
practice, it is not society that adapts. Against the swift tide of custom, the 


is so obviously capricious as to only further diminish respect for the law. 

Part of the widespread disregard for commercial software copyrights 
stems from a legislative failure to understand the conditions into which it 
was inserted. To assume that systems of law based in the physical world 
will serve in an environment as fundamentally different as cyberspace is 
a folly for which everyone doing business in the future will pay. 

As I will soon discuss in detail, unbounded intellectual property is very 
different from physical property and can no longer be protected as though 
these differences did not exist. For example, if we continue to assume that 
value is based on scarcity, as it is with regard to physical objects, we will 
create laws that are precisely contrary to the nature of information, which 
may, in many cases, increase in value with distribution. 

The large, legally risk-averse institutions most likely to play by the old 
rules will suffer for their compliance. As more lawyers, guns, and money 
are invested in either protecting their rights or subverting those of their 
opponents, their ability to produce new technology will simply grind to a 
halt as every move they make drives them deeper into a tar pit of court- 
room warfare. 

Faith in law will not be an effective strategy for high-tech companies. 
Law adapts by continuous increments and at a pace second only to geolo- 
gy. Technology advances in lunging jerks, like the punctuation of biologi- 
cal evolution grotesquely accelerated. Real-world conditions will contin- 
ue to change at a blinding pace, and the law will lag further behind, more 
profoundly confused. This mismatch may prove impossible to overcome. 

Promising economies based on purely digital products will either be 
born in a state of paralysis, as appears to be the case with multimedia, or 
continue in a brave and willful refusal by their owners to play the owner- 
ship game at all. 

In the United States one can already see a parallel economy develop- 


ing, mostly among small, fast moving enterprises who protect their ideas 
by getting into the marketplace quicker then their larger competitors who 
base their protection on fear and litigation. 

Perhaps those who are part of the problem will simply quarantine 
themselves in court, while those who are part of the solution will create a 
new society based, at first, on piracy and freebooting. It may well be that 
when the current system of intellectual property law has collapsed, as 
seems inevitable, that no new legal structure will arise in its place. 

But something will happen. After all, people do business. When a cur- 
rency becomes meaningless, business is done in barter. When societies 
develop outside the law, they develop their own unwritten codes, prac- 
tices, and ethical systems. While technology may undo law, technology 
offers methods for restoring creative rights. 


A Taxonomy of Information 
It seems to me that the most productive thing to do now is to look into the 
true nature of what we're trying to pro- 
tect. How much do we really know about 
information and its natural behaviors? 
What are the essential characteristics 
of unbounded creation? How does it 
differ from previous forms of property? 
How many of our assumptions about it 
have actually been about its containers 
rather than their mysterious contents? 
What are its different species and how 
does each of them lend itself to control? 
What technologies will be useful in cre- 
ating new virtual bottles to replace the _ 


old physical ones? 

Of course, information is, by nature, 
intangible and hard to define. Like other 
such deep phenomena as light or matter, 
itis a natural host to paradox. It is most 
helpful to understand light as being both 
a particle and a wave, an understanding 
of information may emerge in the ab- 
stract congruence of its several different 
properties which might be described by 
the following three statements: 

Information is an activity. 

Information is a life form. 

Information is a relationship. 

In the following section, I will examine each of these. 


Il. INFORMATION IS AN ACTIVITY 


Information Is a Verb, Not a Noun. 

Freed of its containers, information is obviously not a thing. In fact, it is 
something that happens in the field of interaction between minds or 
objects or other pieces of information. 

Gregory Bateson, expanding on the information theory of Claude 
Shannon, said, “Information is a difference which makes a difference.” 
Thus, information only really exists in the A. The making of that differ- 
ence is an activity within a relationship. Information is an action which 
occupies time rather than a state of being which occupies physical 
space, as is the case with hard goods. It is the pitch, not the baseball, the 
dance, not the dancer. 


Information Is Experienced, Not Possessed. 

Even when it has been encapsulated in some static form like a book or a 
hard disk, information is still something that happens to you as you men- 
tally decompress it from its storage code. But, whether it's running at 
gigabits per second or words per minute, the actual decoding is a process 
that must be performed by and upon a mind, a process that must take 
place in time. 

There was a cartoon in the Bulletin of Atomic Scientists a few years ago 
that illustrated this point beautifully. In the drawing, a holdup man trains 
his gun on the sort of bespectacled fellow you'd figure might have a lot of 
information stored in his head. “Quick,” orders the bandit, “give me all 
your ideas.” 


Information Has to Move. 

Sharks are said to die of suffocation if they stop swimming, and the same 
is nearly true of information. Information that isn’t moving ceases to exist 
as anything but potential...at least until it 

is allowed to move again. For this reason, 

the practice of information hoarding, com- 
mon in bureaucracies, is an especially 
wrong-headed artifact of physically based 
value systems. 


Information Is Conveyed by 
Propagation, Not Distribution. 
The way in which information spreads is also 
very different from the distribution of physi- 
cal goods. It moves more like something from 
nature than from a factory, It can concatenate, 
like falling dominos or grow in the usual 
fractal lattice, like frost spreading on a win- 
dow, but it cannot be shipped around like 
widgets, except to the extent that it can be 
contained in them. It doesn’t simply move on; 
it leaves a trail everywhere it’s been. 

The central economic distinction between 
information and physical property is that 
information can be transferred without leav- 
ing the possession of the original owner. If! 
sell you my horse, I can’t ride him after that. 
If I sell you what I know, we both know it. 


Il. INFORMATION IS A LIFE FORM 


Information Wants to Be Free. 

Stewart Brand is generally credited with this elegant statement of the 
obvious, which recognizes both the natural desire of secrets to be told 
and the fact that they might be capable of possessing something like a 
“desire” in the first place. 

English biologist and philosopher Richard Dawkins proposed the idea 
of “memes,” self-replicating patterns of information that propagate them- 
selves across the ecologies of mind, a pattern of reproduction much like 
that of life forms. 

I believe they are life forms in every respect but their freedom from the 
carbon atom. They self-reproduce, they interact with their surroundings 
and adapt to them, they mutate, they persist. They evolve to fill the empty 
niches of their local environments, which are, in this case the surround- 
ing belief systems and cultures of their hosts, namely, us. 
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Indeed, sociobiologists like Dawkins make a plausible case that 
carbon-based life forms are information as well, that, as the chicken is 
an egg's way of making another egg, the entire biological spectacle is 
just the DNA molecule’s means of copying out more information 
strings exactly like itself. 


Information Replicates into the Cracks of Possibility. 
Like DNA helices, ideas are relentless expansionists, always seeking 
new opportunities for Lebensraum. And, as in carbon-based nature, 
the more robust organisms are extremely adept at finding new places 
to live. Thus, just as the common housefly has insinuated itself into 
practically every ecosystem on the planet, so has the meme of “life 
after death” found a niche in most minds, or psycho-ecologies. 

The more universally resonant an idea or image or song , the more 
minds it will enter and remain within. Trying to stop the spread of a 
really robust piece of information is about as easy as keeping killer 
bees south of the border. 


Information Wants to Change. 

If ideas and other interactive patterns of information are indeed life 
forms, they can be expected to evolve constantly into forms which will 
be more perfectly adapted to their surroundings. And, as we see, they 
are doing this all the time. 

But for a long time, our static media, whether carvings in stone, ink 
on paper, or dye on celluloid, have strongly resisted the evolutionary 
impulse, exalting as a consequence the author’s ability to determine 
the finished product. But, as in an oral tradition, digitized information 
has no “final cut.” 

Digital information, unconstrained by packaging, is a continuing 
process more like the metamorphosing tales of prehistory than any- 
thing that will fit in shrink-wrap. From the Neolithic to Gutenberg 
(monks aside), information was passed on, mouth to ear, changing 
with every retelling (or resinging). The stories which once shaped our 
sense of the world didn't have authoritative versions. They adapted to 
each culture in which they found themselves being told. 

Because there was never a moment when the story was frozen in 
print, the so-called “moral” right of storytellers to own the tale was 
neither protected nor recognized. The story simply passed through 
each of them on its way to the next, where it would assume a different 
form. As we return to continuous information, we can expect the 
importance of authorship to diminish. Creative people may have to 
renew their acquaintance with humility. 

But our system of copyright makes no accommodation whatever for 
expressions which don't become fixed at some point nor for cultural 
expressions which lack a specific author or inventor. 

Jazz improvisations, stand-up comedy routines, mime perfor- 
mances, developing monologues, and unrecorded broadcast transmis- 
sions all lack the Constitutional requirement of fixation as a “writing.” 
Without being fixed by a point of publication the liquid works of the 
future will all look more like these continuously adapting and chang- 
ing forms and will therefore exist beyond the reach of copyright. 

Copyright expert Pamela Samuelson tells of having attended a con- 
ference last year convened around the fact that Western countries may 
legally appropriate the music, designs, and biomedical lore of aborigi- 
nal people without compensation to their tribes of origin since those 
tribes are not an “author” or “inventors.” 

But soon most information will be generated collaboratively by the 


cyber-tribal hunter-gatherers of cyberspace. Our arrogant 126» 
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come into LambdaMOO 
through the closet. 

The closet is the port of entry, 
the Ellis Island for all immigrants 
to this virtual world. It’s a dark, 
cramped space and | keep bump- 
ing into coats, boots, and the bod- 
ies of sleeping, huddled masses. 
can see a metal doorknob in front 
of me. (Of course, | can’t really 
“see” anything, not in the conven- 
tional sense. | merely read the text 
that spools across my computer 
screen.) How do | get out of here? 
With some puttering, | finally fig- 
ure out the Open sesame: 

type open door. Text marches 
up my screen, telling me I'm in th 
Living Room: : 


It is very bright, 
airy here with lar 
glass windows look 
ward over the 
dens beyond. 
wall, there i 
work fireplace. The east and 
west walls are almost com- 
pletely covered with large, 
well-stocked bookcases.... 


WIRED MARCH 1994 


And there are people here, with 
names like Milk, Stranger, Exdore, 
and Laxative. They're talking, hors- 
ing around, smirking at each other, 
waving. Milk's juggling two live 
cats and a chainsaw. 

It gets kind of confusing and I 
wander north, outside of the 
house, and somehow end up in a 
large field in which thre I 


engines, and | 
gate. land on 


the virtual moon.... 

i'm here because I’ve heard that 
strange and wonderful things are 
happening out where the Internet 
ends. It’s not just on LambdaMOO, 
one of the biggest and most 
versatile of the MOOs, (or object 
oriented MUDs), but on the hun- 
dreds of MUDs, Mucks, Mushes, and 
M-whatevers that are propagating 
on the Net like jackrabbit warrens. 


There's a virtual place for everyone. 


If you don't like to hang out in 
a "chat house," you can live in a 


world of vampires on Elysium, or be 
a cartoon character on ToonMUD 
or be a sleek, post-pubescent otter 


on FurryMuck, where you can have 


Netsex with a fish. 
You can live in some of 
places, in se that you can 
spend most of your waking hours 
here, in a computer-simulated 
space. A lot of people do. They're 
moving in and setting up camp. 
They're making friends and ene- 
mies, pooling their intelligence, 
creating their own environments, 
forming cliques, writing mani- 
festos. They're building what 
Howard Rheingold wrote a whole 
book about: virtual communities. 
And within those communities 
they're creating new culture, new 
ways for people to communicate. 
That's what's happening at 
LambdaMOO, a 3-year-old MOO 


Palo Alto Research | ni 
Wired 2.02, page 90). urtis, a pro- 


turned into a real community. 


gr 


| want to put down virtual roots 

here. To do that, first need to 
ings, 
your own home and fill- 
ing it with objects that work, is a 
big part of what makes Lambda- 
MOO (all MOOs, in fact) such a 
draw. To build, you have to have 
a character. | create one named 
Johnny Manhattan (it's a name | 
borrowed from the first microstory 
| wrote: “Johnny Manhattan sat at 
the bar, out of work, underfed, full 
of jazz." | liked that sentence so 
much when | wrote it fifteen years 
ago that | saw no need to go fui 
ther.) Then | carefully typed 
following words: d 
as tall and thin, pale as 
string cheese, wearing a 

ighbor finger hat .Now when 
I yone types look at Johnny 
fanhattan that description - 
tall and thin, pale as string cheese, 
wearing a neighborhood hat - 
will be returned. The “@” told the 
computer | was talki t directly. 
Alot of command preceded 
by G. If | want to know who's log- 
ged in, for instance, I type @who. 


vu 


Eric Adigard 


set Johnny's gender to male (on 
LambdaMOO, you can be male, 
female, or neuter). | type @gender 
me is male. So now that l'm a 
fully described, gendered char- 
acter, | am ready to interact. | want 
to see things, go places, meet peo- 
ple. | don't want to have Netsex 
with otters. 

On my first day, just outside the 
living room in the Entrance Hi 
| meet a Bay Area MOOer fan 
Jongleur, “a PH fellow in orange 


with s someone by the name of 
ChristJ. Jongleur explains that his 
juggling balls really work: If you 
type a certain sequence of key- 
strokes at a certain cadence, you 
see text  descrintionag of balls be 


g jleur e magic. (d know 
this may seem a bit silly, but put 
a piece of paper over all but the 
next line and tease it down, line by 


oie 


cts * 
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Jongleur says, “Want to see an example of programming, Johnny?” id 


Johnny Manhattan says “Yes.” 

Jongleur says, “OK, silence and watchup.” 

Jongleur recites the incantation and invokes the snow storm. 
A chill wind begins to whip around the towers and walkways... 


LEE I Ae * * * * * * k * * k „ X „ M ok * „ 
ok ok ko hok KKK * ER aE RAKE HR EER EEE e 


* * ko * ko K ko „„ „ „„ „ „ „ „ k 4 X 
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ee „ * * * * * * * *Riding a gradient invisibl 
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* * * * * From silver aslant to random, white, and slow * * * * 
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* * * * * * * There came a moment that you couldn't tell. * * * 


RRR RRR RRR RRR RR RR RR x x x 


* * * * And then flew instead of fell * * * * * * * * * 
„ „ „ „„ „„ o „ * X 


xd Fini 
christ} "Ways 


jor cool. Nice.” 


major cool, the cumulative experi- a 
ence better than the simple poetry - 
at its core. As the lines filter up 
from the bottom of the screen, it 
feels like being caught in a snow 
storm. My mind fills in what the 
asterisks and the poem suggest. It 
is like hearing the howling wind 
in a radio play. 

Looking back over the text now, 
it's odd how dead it looks. That's 
because, | think, part of the excite- 


ment of MOOing, just like life itself, 


comes from waiting to see what will 


happen next. 


t's not the shock of recognition, 
e shock of communication. 
e organic sensation that you're 
nnected to people evaporates 
from the printed page. 
lamac rt now. Before, | w 
curious about how the MOO exp 
rience differed from BBS life, which 
seemed pretty interesting when 
it first emerged. | began to see that 
this was much more immediate, 
engaging. l'm a lurker on places 


By Josh Quittner 


like the Well; I like to read but 
almost never post. | can’t lurk here, 
because | have an almost physical 
presence in a place that itself has 
dimension, color, size, and scope. 

| want to belong to this commu- 
nity and learn cool spells. | want to 
be a virtual yenta. 

| had heard vague tales about a 
“MOO rape" that occurred on 
Lambda. I knew that a New York 
University student who used the 
name Mr Bungle was the perpetra- 
tor. Using something known as a 
voodoo doll, he had figured out a 
way to make it appear as if two 
well-known MOOers, Legba and 
Starsinger, were performing explicit 
sexual acts in a public place (other 
MOOers were there at the time). 
The real people behind the charac- 
ters of Legba and Starsinger were 
helpless and horrified as Mr Bungle 
played out his fantasies. | didn't 
know much more about it than 
that - except that Pavel Curtis had 
described the incident as one of 
the most important in Lambda's 
short history. 

One day, type whereis legba. 
Seconds later, | see Legba (#26603) 


smelling of "sweet, organic decay, 
mostly hay and old leather.... On 
the creaky wooden floor is painted 
a large white circle quartered by a 
cross. Within the circle are offer- 
ings: a bottle of rum with a yellow 
label featuring a bright green par- 
rot, a black cigar that smolders 
slowly, ribs, skulls, and vertebrae 
from any number of small mam- 
mals, various shiny gears and wires, 
motherboards flashing with mazy 
circuitry..." Voodoo stuff. Legba is 
the name of a Haitian voodoo god 
who can change form and gender. 

tell Legba that I’m interested in 
the details of Mr Bungle, but also 
in how women are faring in this vir- 
tual world. 

Sociologically that's difficult, as 
people may not be the gender that 
they present here, she replies. In 
fact, legba has multiple characters 
on LambdaMOO that use different 
genders and races. At the moment, 
she is massive and magnificent as 
an antique schooner, wearing a 
muumuu bright with flowers of a 
variety and color not often found 
together in nature. Her hair floats 
in a frowsy black halo around her 


I'm reading a fine book now, Suttree, 


McCarthy, very atmospheric and moody, 


doll of them," she explains. 

I should say here that "emoting" 
is a standard way of demonstrating 
action on MOOs. If | type emote 
Sprouts a propeller and flies 
into the cosmos, everyone in 
my room sees Johnny Manhattan 
sprouts a propeller and flies 
into the cosmos. 

Mr. Bungle had created a voodoo 
doll named Legba and one named 
Starsinger. To the uninformed by- 
standers, these puppets seemed to 
be the real characters. He could 
then use "emote" to get them to do 
his bidding. 

So that was the extent of Mr 
Bungle's harassment? 

"Hmmm," she replies. "There is, 
| would say, a qualitative difference 
between harassment and the sus- 
tained violence of this particular 
attack." 

I still don't get it and Legba tries 
once more: "He would shape the 
voodoo doll to look like me or like 
Starsinger and command it to trans- 
mit an action into the room we 
were in, which would be announced 
to the whole room. Example: 'As if 
against her will, Starsinger sucks 


by Cormac 


and I can't stop 


thinking, great book, but it would be a better MOO. 


is at the Crossroads (#33560). 
type page legba and tell her I'm 
a reporter and ask her about the 
Bungle Affair. 

She replies from the Crossroads, 
What interests you about that 
incident in particular? It 
was a long time ago, early 
spring as I remember. 

The Crossroads is her home, a 
barn she Gdescribed, in part, as 


Josh Quittner (quit@newsday.com) 
covers technology for Newsday. He co- 
wrote the high-tech thriller Mother's 
Day with his wife, Michelle Flatalla. 
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face. She has a deep, rich laugh 
and very small feet which are usual- 
ly wedged into pink mules. 

like subverting people's ideas 
about gender and race. During the 
Bungle incident, in fact, | was not 
female but a hermaphrodite,” she 
says. “It was not specifically an 
attack on a female MOOer. He used 
a voodoo doll to assault me and 
another player from another room.” 

“Voodoo dolls are objects that 
you can use to emote an action 
from another room, specifically an 
action performed upon another 
player, as if you had made a voodoo 


Tab’s juicy cock,’ or something to 
that effect. Unfortunately, | don’t 
remember the real graphic fun.” 
The affair caused a crisis in the 
young community: How should 
Mr_Bungle be punished? Some 
role-playing gamers from other 
MUDs said he should be “toaded,” 
the ultimate recourse on many 
sword-play-and-magic MUDs, where 
an offensive character is described 
as a hideous thing and pilloried 
in a public place. Others suggested 
Mr_Bungle should be “recycled,” 
that is, the character destroyed. 
And still others suggested the stu- 


El4 


dent's real e-mail address, and 
hence his identity, be divulged. 
With no way of polling the 1,500 
regular MOOers, how could con- 
sensus be reached? 

In the end, a Lambda wizard 
(wizards are the most powerful 
programmers there and help 
administrate the place) unilater- 
ally decided to give Legba and 
Starsinger the kid's real e-mail 
address in case they wanted to 
complain to his systems adminis- 
trator. They didn't. Instead, Legba, 
a political activist in virtual life, 
used the incident to illustrate a 
fundamental failing within Lamb- 
daMOO: The community had no 
way to make its needs known. 

That is, until Curtis, something of 
a social engineer in addition to 
everything else, instituted an elab- 
orate balloting system, involving 
petitions and votes, so the public 
could have a voice. 

But by then the citizens of Lamb- 
daMOO had tasted power and liked 
it. The incident brought class ten- 
sion to the surface. In ascending 
order, there are players, then pro- 
grammers, then wizards, and finally, 
Curtis (Lambda himself). Each group 
has a different degree of power; the 
wizards, for instance, can do any- 
thing from resolving disputes to 
firing other players over the MOO in 
an air cannon. Wizards aren't elect- 
ed; they're designated by Curtis. 
And that's caused some strife, Legba 
says. Currently circulating is a ballot 
that would make a body known as 
the "architectural review board" a 
kind of representative government. 

"Basically, we demanded (and 
got) a form of democracy," Legba 
says. "In effect though, the wizzes 
and their friends are still running 
the place." 

Kind of the Gertrude Stein of 
LambdaMOO, Legba, as it turns out, 
knows everyone. In real life, she's a 
graduate student at a university in 
Washington state and is married to 
another MOOer who uses the name 
Bakunin (his description reads, "A 
cognac-sipping anarchist wearing a 
torn T-shirt that says, ‘I went to the 
First International with Marx and all 


I've spoken to Pavel Curtis on the 
phone, but | wanted to experience God 
in his own environment. One day, | 
visited him in Lambda's Den: 


Lambda... refuge from the hustle and 
bustle of life in the MOO, [his] sanctum 
sanctorum. This is the place he comes to get 
work done without constantly being inter- 
rupted, as happens in the Living Room, for 
example. There is a fancy-looking computer 
console on the desk by the windows to the 
south and several other tools of the wizardly 
trade...scattered about." 


Here's an edited buffer from of our 
conversation: 


Johnny Manhattan says, “I think l've been 
on here for like four hours today. l'm having 
Lambda dreams." 

Lambda smiles and nods. "Getting 
addicted, eh?" 

Johnny Manhattan says, “I understand it, 
though l'm not the addictive type." 

Johnny Manhattan thinks about when he 
smoked cigarettes. Hand-rolled Drums. Ah so 
delicious. 


got was this lousy bullet scar“). 
Legba is my first virtual friend. 
One afternoon she summoned me 
to “Club Dred.” 
Its description: 


This nightclub appears to be 
the new in spot. Like all 
nightclubs, it is dimly lit, 
and very loud. Music and noise 
from all the conversation 
around is frankly deafening. 
But you might manage to finda 
more quiet corner to gather and 
talk, if you can find a way 
through the crowd! 

Immediately after walking 
in, you notice the coat check 
to the right, and the girl 
behind the counter. Beyond, the 
club appears to be just the 
right size, not too big to seem 
impersonal, and not too cramped 
either. There is a long, crowd- 
ed bar along the left wall, 
extending and turning the cor- 
ner to continue along the back 


Lambda says, “You *understand* it?! 
Quick, what's the story?" 

Johnny Manhattan says "It's because here, 
everything is permitted. If not permitted, at 
least possible. And that's all your fault. :-)" 

Lambda cocks his head to one side. 
"Hmm... Socially, or pseudo-physically?" 

Johnny Manhattan says, "Because it's the 
programming language that makes even 
techno-illiterates like me able to build stuff." 

Lambda says, "So it's the technical capa- 
bilities that attract you?" 


Johnny Manhattan says, "Not the technol- 


ogy, but what it lets me do. It's this funny 
chemistry between technology and verbal 
people. As Legba said, Me exist in a world of 
pure communication, where looks don't 
matter and only the best writers get laid. 

Lambda laughs out loud at legba's quote. 
"Wonderful!" Lambda has never had the 
pleasure of spending any time with Legba. 

Johnny Manhattan asks, "So, seriously, do 
you think there might be a too-addictive 
problem here?" 

Lambda says, "There are many questions 
hidden in that one question... Fundamentally, 
I consider this question, like all questions of 
addiction, a matter of self-control.” 


wall.... Above the bar isa 
balcony where the DJ booth is, 
and where the special guests 
can lounge. There is a spiral 
staircase in the back corner. 
There is a narrow staircase 
leading down behind the coat- 
check counter. A dimly lit 
hallway leads to the west.” 


This nine-room place, complete 
with restrooms where you can actu- 
ally go to throw up (major cool!), 
automaton waitresses, DJs, and 
drunks, is the creation of Dred - in 
real life an electrical engineer from 
Maryland. It took him nearly eigh- 
teen months to write and code. 

| find Dred, the pony-tailed Sick (“a 
sick thing” with a digital clock that 
tells the time pasted in the middle of 
his forehead), and Legba (who today 
is a male character, Derrida). | get to 
their table just as Booga does: 


Dred says, "Booga!!" 
Derrida says, "BOOGA!" 


Johnny Manhattan says, "True." 

Lambda says, "If you are fundamentally 
not in control of your own choices, then you 
have a problem, to my mind." 

Johnny Manhattan says, "Yes. But | think 
many people will be wholly unprepared for 
this. It's almost analogous to LSD.” 

Lambda says, "It is clear to me that MUDs 
are sufficiently attractive that many people 
get themselves in self-control trouble with 
them. They are certainly addictive to an 
amazing number of people." 

Lambda says, "The second fragment of 
the question, though, is what ethical obliga- 
tion that lays on me, as a researcher into this 
technology. believe that this technology is 
going to get more and more widely available 
regardless of what I do with it. | therefore 
think it’s useless, futile, and unwise for me to 
try to keep that from happening. Trying to 
keep any technology in a box is a fundamen- 
tally unstable situation; it only takes one 
isolated failure to let it loose and fail utterly.” 

Johnny Manhattan says, "Agreed. So is 
there any ethical obligation? | mean, imagine 
discovering tobacco." 

Lambda says, "Yes, | firmly believe that 
there is an ethical obligation." 


Sick *HUGS* Booga! 

Dred *HUGS* Booga! 

Booga says, "Dred!!" 

Booga *HUGS* Sick! 

Booga *HUGS* Dred! 

Booga hands Derrida a rose, 
which he places between his 
teeth. Then Booga leads Derri- 
da through a rhythmic tango, 
Stepping across the floor and 
ending with Booga holding Der- 
rida in a low dip. Booga bites 
Derrida where the neck reaches 
the shoulder. 

Lakitu was about to say 
"BOOGA!" but doesn't want to 
be like everyone else. 


Sick, it should be noted, is a clever 
young hacker who wrote the code 
for the first voodoo doll. A 19-year- 
old who lives in the San Francisco 
Bay Area, out-of-work, underfed Sick 
is the "parent" of a powerful class of 
MOO characters known as Sick's Sick 
Player Class. "Parent" is a term from 
the object-oriented programming 


Es 


Johnny Manhattan asks, So should 
MOOing carry a warning from the Lambda 
general?” 

Lambda says,“ am a person who under- 
stands the technology and both its potential 
benefits and dangers. It is incumbent on me, 
asa Worker in this subfield, to do what can 
to find and publicize both the good uses and 
warnings of the risks." 


Lambda says, "My job is to try to make it 


*possible* for people to use the technology 
wisely and safely." 

Lambda says, "We then fall back, of 
necessity, on the normal mechanisms of 
society (police, OSHA, etc.) to enforce com- 
pliance with those recommendations. 
Another important enforcement mechanism 
isthe individual, who must have easy access 
to information that explains both the techni- 
cal capabilities of the system and the risks." 

Johnny Manhattan says, "Sure. But you 
know this stuff and you're so far out on the 
edge ahead of the curve, should you be 
noting the risks?" 

Lambda says, “Yes, | think so. Definitely. 
That's why I put a lot of effort into encour- 
aging social scientists to study MUDs and 
their users." 


language that LambdaMOO uses. 
Sick wrote from scratch the code for 
a player that has various powers; 
anyone who wants to be in that class 
can join it by copying his code. Sick's 
Sick players can instantly "morph," 
like Legba/Derrida, into any one of 
an endless stable of other characters 
they've created. 

There are other classes of players 
here as well. There are the Schmoos, 
for instance, about 550 of them. 
Schmoos can remove their clothes; 
they write three Gdescriptions of 
themselves: fully dressed, dressed 
in underwear, and nude. Say you 
were with Mr Schmoo, who is 
G described as "wearing a bowler 
hat and a gabardine suit." You could 
type: undress Mr Schmoo and 
you'd see “You naughty thing! Mr_ 
Schmoo is wearing red pinstriped 
boxer shorts and a tank top. He 
trembles expectantly...." You could 
also type: strip Mr Schmoo to see 
him in his virtual birthday suit, but 
let's not. This is a useful evolution 
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Steve Speer 


for the teasing virtual foreplay that 
leads to Netsex. The fact that a 
character has three automatic 
descriptions of himself at the ready 
makes Netsex seem more like the 
real thing, I’m told. It gets around 
one of the main problems with 
Netsex, namely, typing fast enough. 

Aless racy example of a player 
class with automatic descriptions is 
Dred's Dredful Player Class (related 
to Sick’s class). These players can 
change size, automatically invoking a 
description when they do: “Draakon 
bursts out of his clothes, expanding 
and growing until he is huge!” This 
class automatically tailors verbs, as 
well as descriptions, to the charac- 
ters. For instance, Draakon doesn't 
say things, he roars or thunders them, 
depending on his size at the time. 

All of these permutations allow 
MOOers to customize their charac- 
ters, to personalize them and give 
them unique voices. | read a paper 
somewhere that compared com- 
puter bulletin boards to jazz. On a 
BBS, someone starts a thread, or a 
topic, and other people add to it, riff 
off it, playing with the theme. In my 
opinion, if computer bulletin boards 
are jazz, they are a particularly sim- 
ple form where everyone plays the 
nose flute. On a MOO, you have your 
own instrument, your own voice, 
and a unique way of communicating. 
People play with and off each other 
like a Miles Davis quartet. That's 
what I'm thinking when I whisper to 
Sick, "tell me about voodoo dolls." 


Sick says, "Okay, torture 
demo for the reporter.Volun- 
teers?" 

Dred volunteers Sick. 

Sick reshapes the voodoo 
doll to look like Dred. 

Dred grins evilly, and 
chuckles from the shadows. 

Sick kicks the voodoo doll 
resembling Dred in the head. 
Dred looks as if someone just 
kicked him in the head. He 
Screams in pain. 

Dred points his Needle Gun 
at Sick. 

Dred waves his Needle Gun 
around. 


Sick forces the voodoo doll 
resembling Dred to hug the 
reporter. 

As if against his will, Dred 
hugs the reporter. 

Dred pulls the trigger on 
his Needle Gun. The Needle Gun 
snicks, and a puff of highly 
compressed air hurtles a 
small, shining needle at Sick! 

Sick seems unaffected by the 
shining needle, even though 
the steel projectile has 
pierced him. 

Dred awws. 

Dred says, "Sick! The head!" 
Dred gives Sick's head a 
healthy kick. 

Sick's head screams, "AIEEE- 
EEEEEEEEEEEEEE!" as it flies 
across the room and slams into 
Derrida. 

Derrida hee hees! Was hoping 
Sick would do the head thing. 

Derrida laughs low in his 
throat. Chango is here. 

The waitress comes up to the 
table, "Can I get anyone any- 
thing from the bar?" she says 
as she puts down a few cock- 
tail napkins.... 


| love how the waitress comes up 
to the table, as if this is a bunch of 
rowdy high school kids setting fire 
to the ashtray at a Pizza Hut. The 
stream of conversation and con- 
sciousness flows on for more than 
an hour and never stops being 
entertaining. | spent five hours on 
the MOO that day, and could have 
stayed longer. My eyes were blood- 
shot by the time | went to bed. 

“Do you have any idea how diffi- 
cult this is going to be to write?” | 
ask Dred. He nods. “Pretty damn 
difficult.” 

“What we are doing here is creat- 
ing our own environment,” says 
Sick. “Virtual reality is the wave of 
the future, but we are experiencing 
it now, in an object-oriented text 
format, where our imaginations 
take control.” 

“Do you think multimedia VR will 
be more or less compelling than 
this?” | ask. 

“In some ways, less," says Sick. 


“It's easier to make things happen 
with text, because you simply have 
to type what you want to ‘happen.’ 
You can make up your own images, 
and it's different for everyone. 
There are no defined pictures to 
force you to share the same virtual 
images as everyone else." 

Or, as Pavel Curtis told me earlier, 
"Crude prose about a tree works, 
crude pictures don't." 

You want to see interesting stuff, 
visit Quinn, someone says. 

"You really ought to meet Quinn," 
Legba/Derrida/Chango says. 

find Quinn in his home, "Quinn's 
Suckle Bar." A LambdaMOO regular, 
Quinn's interest in MOO life quickly 
overtook his interest in academic life. 

"| don't think it really caused me 
to drop out. | would MOO until the 
last possible moment, and then rush 
to class, but I’m a marginal genius so 
| can get away with that," he says. 

He did drop out, though, and 
now describes himself as a "virtual 
hobo, hopping links wherever | can 
find them" to the Internet. In other 
words, he hangs around a college 
campus, borrowing logins from Net- 


FurryMuckers like 
Truth-or-Dare Hot 


feel each other's 


disinterested people. He says he 
spends "maybe 10 or 12" hours a 
day on LambdaMOO. Connections 
permitting. 

A 22-year-old West Virginian, 
Quinn designed the Schmoo class, 
has written code for a huge number 
of places in the role-playing game 
section of the MOO, and is as leg- 
endary for his bawdiness as he is 
for his programming prowess. The 
Suckle Bar's description reads: A 
singles bar where all the eligible 
bachelor(ettes)s line up behind a 
plank with holes specially cut for 
their nipples. Little babies and 
calves and piglets are brought in 
and they suckle the nipples. Every- 
one seems to have a good time and 


nobody gets hurt. 

Quinn likes to tweak people. A 
bad boy, he can't help himself. 
When you page Quinn, an automat- 
ic response is generated asking you 
if you'd like to be on his disgusting- 
response list. Type yes, and every 
time you page him you get a ran- 
domly selected ribald greeting, 
such as: "Look, they're beat- 
ing Maurice Chevalier in 
the corner with a hoe! 
...He likes it." Quinn' built 
a ton of stuff here. A casino with a 
working one-armed bandit, a fanta- 
sy castle, millions of "puppets" that 
respond to you with clever rejoin- 
ders. Quinn, who knew only Basic 
when he found LambaMOO, is turn- 
ing his MOO-programming talents 
to two commercial ventures, one of 
which will be an "adult MOO." 

"Sex is the real virtual lure," he 
says. "I'm working with some really 
liberated folk." 

Now, | know that Netsex is a Big 
Deal, not only here, but on other 
MUDs. Take FurryMuck, for instance, 
"the first anthropomorphic MUD." It 
makes LambdaMOO look like the 


to jump into the 
Tub, where they 
tails and stuff. 


Young Republicans. People describe 
themselves as furry cuddly animals; 
more times than not, they have 
furry cuddly animal sex. FurryMuck- 
ers like to write long, loving, animal- 
sexy descriptions of themselves: 


Jynx smiles shyly and waves 
as he notices you looking his 
way. He is a Salusian male 
«kind of a cross between a 
human and a skunk» looking 
between the ages of 17 and 18. 
He has big clear blue eyes and 
is covered with a shining 
light brown fur.... 


[Alendia] is a very attractive 
squirreloid in her later 138» 
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Jeff Berg is head of the giant Hollywood talent and literary agency 
International Creative Management (ICM), which represents some 
2,500 writers, directors, and actors. Tall and surprisingly un-Holly- 
wood in manner, the 46-year-old Berg nonetheless displays the con- 
fident disposition of a man who, amid the current industrywide 
scramble for content, feels he just may be sitting in the catbird seat. 


Wired: Why the frenzy over Paramount? 

Berg: Because it’s the last of the major studios that has a full catalog 
of value in a number of areas. And if you look at the arc of its corpo- 
rate earnings over the last fifteen years, it seems to be at its apogee of 
sale right now. 

Wired: But isn’t it more than that? I mean, the media portrays the 
Paramount bidding war as some sort of decisive battle for control of 
content. Which seems strange, because even though Paramount 
owns Simon & Schuster, for example, anyone who wants to make a 
movie or a multimedia title from one of those books has still got to 
option it or buy it. 

Berg: Right, Paramount has no control over the authors. 

Wired: So then what's missing in all this talk about content? 

Berg: I think it's that content, finally, is talent. It’s individual writ- 
ers, actors, producers, directors. They’re the ones at the top of the 
value chain because they're the creators. So anyone who wants tpe 
fill their 500 channels will ultimately have to come to us., è * 
Wired: And when they do, of course, your clients willbe well paid. 
But what about content creators in Silicon Vglke}? 

Berg: My hunch is that the representati of game creators and 
multimedia authors is probably,as primitive as it was for movie 
makers and writers in the, s in Los Angeles, working [under con- 
tract] for the big studtos. They aren't compensated in terms of fixed 
income or residual income the way their colleagues in the motion 
picture 4nd television business are. Which is odd, considering that 

2 othe game business is not a nascent economy. I mean, Sega and Nin- 
tendo last year outgrossed the whole motion picture industry. It's a 
full-blown market, generating billions of dollars in sales. 

Wired: So are agencies like ICM going to start representing these 
people, maybe shake up the Silicon Valley status quo a little? Should 
we expect to see top game designers and multimedia authors start- 
ing to get six-figure, first-look deals - maybe even a percentage of 
the gross - from Sega or Nintendo or Apple anytime soon? 

Berg: Why not? I think it's entirely possible. As an agency, repre- 
senting people in software development is just a logical extension 
of the work we already do. I think a couple of years ago our agency 
was more singular in its focus. We basically covered the motion 
picture studios and the networks. I’m only talking about the audio- 
visual world - not what we do in music or publishing. But we dealt 
with NBC, CBS, and ABC and the five or six major studios. Now, we 
continue to do that today, but we also cover all of the cable chan- 
nels. And we find ourselves dealing with hardware and software 
developers. We're dealing with companies like Star TV and BSkyB, 
and our market right now is really much more of a global market, 
not just one focused on the United States and Canada. So as a result 
we've had to develop resources within the agency that can service 
those new buyers. 

Wired: It seems like there's the potential for a strong creative fit 
between Hollywood and Silicon Valley. 

Berg: Yeah, and PII tell you why. The missing link in some of the 
games right now is the whole area of character development and 


narrative plot. Software developers may be able to provide you with 
the most fantastic graphics, but finally you need a story. You need 
characters, you need a conceptual framework, and you need a theme. 
So far these aspects of software grammar haven't entered into the 
process much. But I think certain companies are realizing that they 
could draw upon the talent pool of those folks who do create movies 
and television shows and bring their skills into the interactive soft- 
ware network. 
Wired: So, you're starting to get some inquiries? 
Berg: Well, more than inquiries. We're starting to do some deals, 
yeah. And when you think about it, it makes sense. I mean, what's 
the most successful noncharacter game? Tetris, probably, right? Well, 
what if you had a game with the addictive nature of Tetris together 
with strong character development and a compelling plot? What 
would happen if you backed up all these terrifically visual games 
with great themes and great characters? You'd be in a whole other 
stratosphere. And that's the challenge for both of our industries in 
working together... 

[Berg pauses a moment, glancing over at the PowerBook sitting 

nearby on his desk.] 

Okay, wait. I'm just looking at America Online...there's a new 
QVC bid for Paramount. 
[He starts reading aloud the news report. 

“OVC announced today it is taking its hostile US$9.7 billion bid for 
Paramount directly to the shareholders by launching a tender offer.” 
Wired: That's a lot of money. I mean, with $10 billion, why couldn't 
someone just... 

Berg: Build their own studio? Yes, well, why not? People miss the 
point if they think Paramount is the only question in the so-called 
battle for content. A more interesting question is, how soon before 
the MSOs (multiservice operators) and the RBOCs (regional Bell 
operating companies) start making their own movies? 

Wired: Telephone companies making movies? 

Berg: Why not? They have a pretty good network don't they? They 
have tremendous capital. They're already participating in the financ- 
ing of films through investments. There's no law that says studios 
are the only institutions that can finance or produce motion pictures. 
It's just that until now they've been the only ones with the institu- 
tional capability to do it efficiently. But anything's possible - Turner 
and HBO certainly learned how to make their own movies. 

Wired: So, might phone companies one day start coming directly to 
ICM for stars or scripts or movie-making expertise? 

Berg: [Smiles] Maybe some of them already are. 

Wired: Would you care to be more specific? 

Berg: Not really...I can't. We're in the middle of things right now that 
are highly proprietary. Let's just say that we have found ourselves in 
discussions with phone companies about content. 

Wired: An agency like yours would seem to be extremely well posi- 
tioned. Everyone's scrambling for content, and content is all about... 
Berg: Talent. Content is talent - delivered in digitized form. So 
whether a new studio is formed, or the regional Bells and the MSOs 
start making movies, or it's a fifth television network, DBS, Hughes 
Satellite, online networks, CD-ROM, 16- and 52- and 64-bit game 
platforms - it's fine with me. We're in favor of all of it. We want to sell 
to everyone. m m m 


David Kline is currently completing The Living Room Wars, a book 
on technology and culture co-written with Daniel Burstein. 
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Can the BBC 


Britain’s most powerful broadcaster with the world’s most respected 


broadcasting brand name is fighting to keep the television tax that 


pays for its operation. But winning this battle will have little effect 


on the larger forces besetting the venerable Beeb: competition and 


new technology from without, rot and intransigence from within. 


ugust is ending and 
Britain’s telegentsia are 
pouring into Edinburgh as 
inevitably as the rain from 
the soupy gray sky. They head up 
from London this time every year for 
the Notting Hill Carnival, a rowdy 
street fair that turns the neighbor- 
hoods where many of them live into 
a Euro-zoo of youth culture, all blar- 


John Heilemann 
reports from London 
on the crisis at the 
BBC. 


ing music and broken car windows. 
But the program makers and besuit- 
ed TV bosses haven't come north just 
to escape. They've come for Edin- 
burgh's annual television festival, 
three solid days of schmoozing and 
boozing, of whining and worrying, of 
trying desperately to make deals — 
while trying even more desperately 
not to seem desperate. 

And they've come to talk about the 
BBC. This, too, is inevitable. Since 
1927, when the British Broadcasting 
Corporation was set up under John 
(the late Lord) Reith, the BBC has 
utterly dominated the British media. 
Not surprisingly: The corporation 
controls two of the country's four 
broadcast TV channels, five national 
radio networks, plus World Service 


John Heilemann covers the media and 
public policy for The Economist. 


Radio and Television; employs some 
23,000 people; and plows through a 
budget of UK£1.5 billion (US$2.25 
billion) each year. It's a big place. 

So big, in fact, that almost every- 
one in British television has worked 
there at some point. Whether or not 
they still do, their loyalty to it is typi- 
cally fierce. The BBC, they will tell 
you, is a national treasure: impartial 
and intelligent, serious but not 
solemn, popular but not populist. It's 
Monty Python, Bleak House, and Dr. 
Who. It's Wimbledon and the Nine 
O'Clock News. It is, in short, the 
bedrock of a broadcasting system 
that produces "the world's best 
television" - a cliché repeated 
so often that it has come, in a 
country wracked by economic 
decline and deep self-doubt, to 
sound less like a declaration of 
informed pride than one of blind 
reverence for the sole national insti- 
tution that might still plausibly 
claim to produce the world's 
best anything. 

But although a fair number of 
the Edinburgh sessions are held in 
churches, the mood is anything but 


reverent. Setting the tone is maverick 


British TV writer Dennis Potter, who 
kicks off the festival with a scathing 


sermon from the pulpit of St. Cuth- 
bert's Cathedral. The BBC, he says, is 
no longer a guardian of public-ser- 
vice broadcasting but a threat to it. 
The place is in a state of chaos, its 
staff beset by "demoralization, bitter- 
ness, and yes, even hatred." To blame 
for all this is John Birt, the BBC's "alien 
and hostile" director-general, whom 
Potter assails as a "croak-voiced 
Dalek" - a pointed reference to an 
alien species from Dr. Who whose 
most charming small talk consisted 
ofthe phrase "exterminate, 
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many people in Edin- 
burgh, so many self- 
professed friends of 
the BBC, agree with 
him? Because cometh 
the hou 
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Dennis Potter 
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vitriol and noisy inconsistency 


is a fine dramatist. He is also 
Why, then, do so 


a bit of a crank, with a vast 
propensity for unfocused 


exterminate. 
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mushrooming multimedia, those 
requests were destined to become 
demands. 

And so Birt instigated what he 
proudly calls a “revolution within the 
BBC” to cope with the one raging 
without. On the world stage, a 24- 
hour global-news TV channel has 
been aimed directly at Ted Turner's 
jugular. At home, a new, more entre- 
preneurial vision of public-service 
broadcasting is being ushered in — 
with a vengeance. Costs have been 
slashed, management systems 
knocked down and rebuilt from 
scratch. Thousands of employees 
have been fired already. Thousands 
more will be. 

For a complacent corporation in a 
clubby industry in a country with a 
visceral aversion to change - loss of 
empire will do that to you - the Birt 
revolution has been wrenching. It is 
certainly risky. The question is: Will it 
save the BBC? 


utside Britain, talk of 
“saving the BBC” no 
doubt reeks of melodra- 
ma. Sitting in America, 
listening to World Service Radio, the 
BBC doesn't sound like it needs sav- 
ing. It sounds great - authoritative 
and cosmopolitan. To the eyes of an 
American media writer arriving in 
London, the view, on first glance, is 
much the same. Here you have two 
channels of state-funded TV that 
have managed to avoid that fatal 
trap into which public broadcasters, 
not least PBS, so routinely fall: 
becoming a cultural ghetto. The 
BBC's output is beloved by all socio- 
economic groups. The upper class 
chatters about David Attenborough's 
documentaries, the working class 
about EastEnders. And if you want 
to introduce an element of uncon- 
trolled rage into a staid, middle-class 
British dinner party, nothing works 
better than the modest suggestion 
that while the BBC has its merits, 
American TV is better. Everyone, it 
seems, is a defender of "the Beeb." 
Well, not quite everyone. Like two 
other venerable British institutions, 
the Church of England and the Royal 
Family, the BBC has in fact been 
much embattled since the mid- 
1980s. Like them, one of its leading 
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foes was the emblematic figure of 
the era, Margaret Thatcher. But while 
Thatcher kept her loathing of the 
Church and the Royals private, she 
made her animosity toward the BBC 
spectacularly public. Backed by a 
chorus of right-wing supporters, Mrs. 
T accused the corporation of “left- 
wing bias,” in drama as well as news 
and current affairs, opposing its 
treatment of the Falklands War, 
Northern Ireland, and the Conserva- 
tive Party in general. If the Tories 
could have shut down the BBC, they 
would have done it in a heartbeat. 
So what, you might say. Bill Clinton 
probably yearns to do the same to 
ABC. In Britain, however, what the 
government thinks of the BBC mat- 
ters in ways unimaginable in America, 
where broadcast- 
ers are constitu- 
tionally shielded 
from direct intru- 
sions by politicians. 
The BBC is immune 
only in theory. 
Granted, attempts 
by the government 
to influence indi- 
vidual programs 
are extremely rare. 
Instead, the BBC 
must live with a 
more systematic, 
perhaps more 
insidious sort of 
political pressure, 
which affects its 
whole mission and 
mode of operation. 
The source of 
this pressure stems from the way the 
BBC is financed. Since 1946 every 
British home with a television has 
had to pay for a TV license - currently 
£85 (US$125) for a color set. The 
process is simple. When you buy a 
TV, your name is put on a govern- 
ment list; a month or so later, and 
every year from then on, you get a 
bill in the mail. The government is far 
more efficient at sending out the bills 
than at punishing those who try to 
cheat - as many people do, despite 
ominous threats of state-sponsored 
TV storm troopers breaking down 
doors and repossessing any unli- 
censed sets. Nevertheless, enough 
cash comes in each year to fund the 


Set up in 1927 under John (the 
late Lord) Reith, the BBC is, 


to many, a national treasure: 
impartial and intelligent, pop- 
ular but not populist. 


Beeb's domestic TV and radio opera- 
tions. (The World Services are funded 
out of general tax revenues.) 

To most media folk, the license fee 
is a guarantee that the BBC will never 
be compelled by commercial pres- 
sures to cater to the lowest common 
denominator. Michael Grade, the 
boss of Britain's artsy (non-BBC- 
affiliated) Channel 4, calls it “a bea- 
con of hope" for the whole industry. 
To others, though, the license fee is 
an indefensibly regressive tax. View- 
ers must cough up even if they don't 
watch a single BBC program; and, 
because everyone is charged the 
same amount, the poor pay a bigger 
proportion of their income to be 
entertained and informed. 

Whatever else can be said of it, 
however, the 
license fee yokes 
the BBC into what 
lan Hargreaves, its 
former head of 
news and now the 
deputy editor of 
The Financial Times, 
calls "a devil's bar- 
gain" with the 
government. Every 
ten to fifteen years 
the BBC's charter - 
the legal document 
that defines its 
existence and sets 
out its structure, its 
public-service 
remit and its 
financing through 
the license fee 
comes up for 
renewal. Now, very few people, and 
certainly not Hargreaves, claim that 
the BBC compromises its editorial 
independence in order to keep its 
funding. Yet no one doubts that the 
negotiations between it and the 
government in the years leading up 
to a charter renewal are, to say the 
least, politically awkward. 

Especially last go-round, when the 
devil in question was Mrs. Thatcher. 
Indeed, after a decade of acute right- 
wing torment, including the ouster in 
1987 of a liberal director-general that 
was widely seen as Mrs. T's handi- 
work, most BBC people have come to 
regard the next charter renewal, 
looming in 1996, with something 
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approaching raw terror. The possibili- 
ties are grim. An end to the license 
fee. The advent of advertising. Or 
even full-scale privatization. The 
charter renewal is, says one former 
BBC apparatchik, “the sword of 
Damocles over our heads.” 

Then, as if by magic, Thatcher was 
gone. But instead of drawing back 
the blade, her departure merely 
dulled it. No doubt the arrival of John 
Major has spelled an end to the most 
gratuitously ideological attacks on 
the BBC. But the more subtle 
changes in the political culture, 
changes wrought by Thatcher but by 
no means unique to Britain, remain. 
The paradigm of public provision 
embodied by the British welfare 
state, and epitomized in broadcast- 
ing by the Reithian BBC, is tattered 
and torn. Across the political spec- 
trum there is a headlong rush to 
reform public services. Vast, lumber- 
ing bureaucracies are out; efficient, 
market-oriented ones are in. 

This is bad news for the BBC, an 
organization for which the market 
has always been a subject of suspi- 
cion, and “efficiency” a word spat out 
like a mouthful of curdled milk. In 
fact, the BBC provides a fairly colorful 
case history in bureaucratic bloat. 
When George Orwell worked as one 
of 5,000 employees there in the early 
1940s, he wailed about how the BBC 
was a “machine” pervaded by a sense 
of “impossibility of getting anything 
done, even a successful piece of 
scoundrelism.” Some 50 years later 
the staff had swelled to 30,000 
worldwide - more than twice the 
number at ABC. Shortly after taking 
over as director-general at the start 
of 1993, Birt called the BBC “waste- 
ful” and “Byzantine,” an “unwieldy 
Soviet-style command economy.” 

It gets worse. For even if the BBC 
were lean and mean, it would have to 
contend with Hollywood/Soho eco- 
nomics. The price of TV talent (writ- 
ers, actors, directors) travels in only 
one direction, and at a ferocious 
pace. Meanwhile, the BBC’s income 
has gone flat. Once, the license fee 
was ratcheted up each year well 
ahead of inflation. But no longer. 
With people complaining about the 
price of TV rising faster than the price 
of groceries, the government has said 
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that until 1996 the license fee will only 
go up at the same rate as retail prices. 
After that, who knows? And that's not 
the only gravy train running out of 
track. Because viewers pay a reduced 
fee for black-and-white TVs, their 
switchover en masse to color sets has 
meant automatic increases in revenue 
for the BBC. Now that conversion is 
basically complete. 

Being a broadcaster with global 
ambitions but stagnant income is 
pretty miserable. Not being able to 
do much to raise revenues is worse. 
But being caught in this bind while 
your costs are soaring calls for dra- 
matic action. Which is what Birt (and 
his like-minded predecessor) deliv- 
ered. Since 1990, nearly 20 percent of 
the BBC's staff, or 4,600 people, has 
been sacked. Pay and perks have 
been rationalized. Most controver- 
sially, Birt introduced an internal 
market system last year called “pro- 
ducer choice,” which divides the BBC 
into “buyers” (producers) and “sell- 
ers” (studio managers, camera crews, 
technicians). The buyers can either 
spend their budgets inside the BBC 
or shop around outside. Not only 
should that bring down costs, but it 
will let the BBC put an accurate price 
tag on its programs. 

Not everyone likes the Birt reforms. 
In fact, almost everyone (in the TV 
business, that is) hates them. Dennis 
Potter’s rant at the Edinburgh festival 
was preceded weeks earlier by a far 
more effective excoriation by Mark 
Tully, one of the BBC's most respect- 
ed foreign correspondents. Tully had 
returned from his posting in Delhi to 
give a speech arguing that the new 
“iron structure” of financial manage- 
ment would stifle creative program 
making - a view shared widely with- 
in the BBC. David Attenborough has 
proclaimed that the Beeb is heading 
down the path to artistic “castration.” 

Birt himself has taken his share of 
nasty cuts. Tully accused him of fos- 
tering an autocratic cult of person- 
ality (another view shared widely 
within the Beeb), while at the 1992 
Edinburgh festival, Channel 4's 
Michael Grade railed in his keynote 
speech against the "army of consul- 
tants" that Birt had brought in, and 
suggested that the BBC's old Kremli- 
nesque bureaucracy had merely 


been replaced with a “pseudo-Lenin- 
ist style of management." 

Grade has a point. The BBC is per- 
petually in the middle of a five-year 
plan. The platoons of consultants are 
unnerving - storming the halls, wav- 
ing flip charts, and jabbering endless- 
ly in pidgin-McKinsey about "downsiz- 
ing," and "outsourcing." Worse, their 
B-school attitudes are infecting the 
corporation' culture like a virus: The 
BBC, with the help of a local universi- 
ty, is aboutto start its own MBA pro- 
gram. Perhaps most crippling, Birt 
himself inspires no ideological fervor. 
Though his revolutionary patter can 
be convincing one-on-one, to his 
would-be followers he often appears 
“aloof,” “arrogant,” even "brutal." 

But style is not substance. And al- 
though some of 
the criticisms aim- 
ed at Birt are damn- 
ing, it's hard to 
argue with the 
direction of the 
changes he's push- 
ing, or to come up 
with plausible 
alternatives; none 
of Birt's critics have. 
With a flat income 
and rising costs, 
the BBC needs 
either to save mon- 
ey or make fewer 
and cheaper pro- 
grams. The direc- 
tor-general has 
chosen the former, 
and is already suc- 
ceeding, he says, 
to the tune of more than £100 
(US$148) million a year. And though 
the overall workforce has been slash- 
ed by 20 percent, the number of 
people employed making programs 
has risen by 5 percent. Like him or 
not, Birt is on his way to making the 
BBC a more efficient outfit. 

Is that enough? Probably not. The 
revolution beyond the walls of the 
BBC is fast producing a sea change in 
what the average Briton can watch on 
TV, and it is this change, in combina- 
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tion with other aspects of the revolu- 
tion, that threatens to engulf the BBC. 
Birt knows this. And he thinks he 
knows what to do about it. Unfortu- 
nately, he is almost certainly wrong. 


Threatening the BBC's monop- 


oly are services offered by 


the British cable industry and 
the nearly 3.6 million British 
homes equipped with satel- 
lite dishes, many of which 
receive Rupert Murdoch's 


nderstanding why 
requires a little more 
history - requires, in fact, 
a return to Edinburgh, 
where in 1989 Rupert Murdoch gave 
the keynote address. In Britain, Mur- 
doch's reputation flows mainly from 
his ownership of 24 percent of the 
country's newspaper market, includ- 
ing the racy right-wing tabloid The 
Sun and the aggressively antimonar- 
chy Sunday Times. He is regarded by 
the establishment as a sort of dan- 
gerous hybrid of Pat Buchanan and 
William Randolph Hearst. So when the 
wizards of television flew up from 
London that night in '89, they felt, as 
one of them recalls, as if it were twen- 
ty years earlier and they were a bunch 
of radical students about to listen to a 
conservative uni- 
versity president. 
The speech that 
Murdoch delivered, 
however, was (for 
Britain, at least) a 
radical piece of 
media oratory. 

It began with a 
long litany of sins 
that was achingly 
familiar. British TV 
was "obsessed 
with class" (largely 
true), tended to 
“hark back to the 
past" (absolutely 
true), and was 
"dominated by 
anti-commercial 
attitudes" (less 
true in the Thatch- 
er years than before or since). The 
BBC should be castigated for its 
undemocratic paternalism - for its 
belief not in giving viewers what 
they want, but in giving them what it 
thinks they should want or, worse, 
what it thinks they need - and Amer- 
ica should be praised for doing the 
opposite. "Much of what passes for 
quality on British television," he says, 
"is no more than a reflection of the 
values of the narrow elite which 
controls it and which has always 
thought that its tastes are synony- 
mous with quality." 

Then Murdoch turned prophetic. 
A new age of television was upon 
Britain. Four channels replaced by 
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dozens, and rooftop aerials by dishes 
and cables. More, “the television set 
of the future will be a global cornu- 
copia of programming and nearly 
infinite libraries of data, education 
and entertainment. The arguments 
that have recently dominated British 
broadcasting...will soon sound as if 
they belong to the Stone Age.” 

In America in 1993, such talk is 
quickly passing from commonplace 
to cliché. In Britain in 1989, it was 
considered a self-serving delusion. Of 
course Murdoch would say that multi- 
channel TV was just around the cor- 
ner; he had recently launched Sky 
Television, his own satellite TV service. 
Of course he would praise American 
TV; its low-brow sitcoms, chat shows, 
and movies were what he was going 
to use for programming. Of course he 
would call the BBC a dinosaur; its ex- 
tinction would make him even richer. 
But there was little evidence to back 
up his predictions, all of which failed 
to materialize. Fewer than 1 million 
Britons had satellite dishes; fewer still, 
cable TV. Sky had an audience-share 
of 1 percent, and was losing more 
than £2 (US$3) million a week. 

Things are different now. Nearly 3.6 
million British homes have satellite 
dishes, a number that Zenith Media, 
the forecasting arm of the giant ad 
agency Saatchi & Saatchi, expects to 
climb to 5.7 million in the next ten 
years. For Murdoch this has, predict- 
ably, been a bonanza. Having merged 
in 1990 with its ailing rival for the skies, 
British Satellite Broadcasting, his satel- 
lite service, now called BSkyB, is mak- 
ing money hand over fist - an operat- 
ing profit in the year to last June of 
about £70 (US$103) million. 

Cable is steaming ahead even 
faster than satellite. It might not 
seem so: Only about 500,000 people 
are wired so far. But the statistics 
deceive. Operators are laying cable at 
a furious clip: Zenith reckons that 6.7 
million Britons will be getting their 
TV from underground by 2003. Ignit- 
ing this explosion was Mrs. T's deci- 
sion in 1991 - another sign of her 
antipathy towards the Beeb - to 
deregulate the cable business, 
removing restrictions on foreign 
firms entering the market and on 
cable companies offering both tele- 
phone and television service »140 


WIRED MARCH 1994 


LESLIE HIRSCH 


Carver Mead has always been a successful maverick. Two 
decades ago he pioneered VLSI (very large scale integra- 
tion) chips - the heart and soul of inexpensive modern 
computers. In the 1980s, as professor of engineering and 
applied science at Cal Tech, he explored neural network 
hardware. Among his current interests are the development 
of cochleae and synthetic retinas implemented in silicon. 


Tell me about neural networks. 

Neural networks are systems that learn from experience 
rather than from being preprogrammed. It’s not about how 
precisely you can remember something that was stored 
once, but about keeping up with the experience. Neural net- 
works are more flexible, adaptive, just like living systems, 
with the ability to evolve, to learn from making mistakes. 
So that’s a different art form than standard computing and 
standard algorithms. And when you work that all the way 
through, the individual elements can be much more organ- 
ic. A transistor is much more organic than a digital switch. 
It's actually got its own personality. I always tell people, you 
should listen to the silicon, for it will tell you what it wants 
to do in whatever its language is. It's like anything else; you 
can listen to a redwood tree, too. And when you let that be 


Not quite. But I was out in the woods most of my waking 
hours. It was halfway between Yosemite and King's Canyon, 
back in a place called Big Creek. There were a lot of wild 
animals. There's this wonderful book by Marlow Morgan 
called Mutant Message. She was this medical type who went 
on walkabout for four months with these pure-form aborig- 
ines, when she began to realize the much higher order of 
awareness these people have. And all my science comes that 
way, from the psychic dimension. Anyone who is really 
honest about his or her source of inspiration will admit this. 

Good science is a form of channeling, only with science, 
you also have to go work the equations. It sort of goes back 
and forth: You get all the inspiration, but then you have to 
make sure the science works. So I weave back and forth, 
working both sides, to try to get them to be the same. They're 
not different, but they're different modes you get into. 

When I did the book (/ntroduction to VLSI Systems), | was 
full of the things that nobody else believed: that design is 
the way you add value to silicon, and not just fabrication. 
At the time, there was no value in software. Hardware was 
the big thing, and the big-machine makers were king. So I 
really felt like a voice in the wilderness. I really felt lonely... 
so I pushed myself into this space of being “against.” 
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part of your universe, you start finding wonderful techno- 
logical things. 

I heard about neural networks a lot five years ago, and 
now I don't hear about them as much. 

Because people are doing real work with them now. Five 
years ago, they were the second best way to do almost any 
problem. Now, they're the very best way to do many prob- 
lems, like character recognition. The Newton doesn't do 

a very good job recognizing handwritten characters; you 
could do it much better with a neural network. But we're 
not going to take over the entire world in five years. When- 
ever you're fighting uphill against an entrenched technol- 
ogy, you have to pick the right thing where you have a little 
bit of an edge. 

It's like when TV came out, radio didn't die. 

In the end, all we're talking about is presentation, interface, 
manageability. The Chinese invented movable type 2,000 
years ago, and it's been highly evolved. It's always true that 
a highly evolved technology always looks slicker. When 
printing started, people really believed there was no substi- 
tute for those handwritten things. 

They were right in some ways. There's a kind of beauty 
to them. 

And it's true! We still go to French restaurants that still do 
handwritten menus, and it’s charming! And it's also true that 
I live in a hand-built home and I paid extra for that. It was 
my choice. When I have the time, that thing that matters to 
me is being in nature. If you can’t have that, then what's life 
about? I grew up by myself out in the woods. 

Were you raised by wolves? 
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It is interesting to think, though, about how new tech- 
nologies are fostered. What about the incubator idea, 
how the Internet had this wonderful sheltered baby- 
hood, which allowed it to grow unobserved? 

Nah, if you look back on it, everything had a babyhood. Per- 
sonal computers had a babyhood, when no one was watch- 
ing. Ham radio had a babyhood. Everything I’ve ever done 
had a babyhood. No one was watching because nobody gave 
a shit, because it wasn’t big enough for anybody to care. 
But with the amount of money going into the National 
Information Infrastructure, and the big corporations get- 
ting into it, there may only be time for stuff that makes 
money right away. 

It will sort itself out. Don’t worry! Evolution has a lot of 
dinosaurs in its path. 

But don’t you think with the convergence media, with 
the very big players, there won't be those little cul-de- 
sacs where people can play? 

It will never happen. Don't underestimate the power of evo- 
lution to give new opportunities to new ideas. It always has, 
or otherwise we'd still be three-toed sloths or worse, we'd 
be bacteria. You gotta develop a little faith in the process. If 
you have any faith in humans as humans, then you gotta 
have faith in the process by which they came about. There's 
far more potential in the universe than any of us will allow 
to happen. m m m 


Paulina Borsook (loris@well.sf.ca.us) wrote about John Dvo- 
rak for Wired 2.02. She also lived three blocks from Cal Tech 
during junior high and high school. 
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Moving 
Justice 
from 
Expert 
Witnesses 
to Expert 
Systems 


By Shaun Assael 


Photos by Neil Selkirk 


The nation's first 


entirely computerized 
courthouse will handle 
15,000 misdemeanor 
cases annually, feed- 
ing millions of details 
about offenders into a 
master database. 


TIMES SQUARE, 10 p.m., a Friday: Cats is just letting 


out, sending streams of tourists into the streets, most of them petrified because 
they believe everything bad they've ever heard about New York. Some make it to 
their hotels; others are carried by the currents down side streets bathed in pink — 
the neon glow of the triple-X porn palaces. The air smells like jasmine and gyros 
as Jamaicans sell incense next to sidewalk souvlaki stands. On every corner, 
homeboys, Jersey girls, and club kids are jostling for the best view of the nightly 
freak parade. 

Other than the street missionaries selling Jews for Jesus buttons, who in his right 
mind would pick Times Square to start a war on declining community values? Try 
John Feinblatt, a criminal justice futurist looking for a way to reinvent the nation's 
urban courts by starting from the ground up - with quality-of-life crimes. “If we're 
going to attack the revolving door, we have to use the criminal justice system to 
attack the root causes,” says Feinblatt, a polished attorney with an easy smile. “And 
that means attacking with a broader brush.” 

His brush is the nation's first entirely computerized courthouse, which has been 
built inside a landmark 19th-century building on the West Side that also houses the 
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American Theater of Actors, a troupe best known for giving Bruce Willis his start. 


The experimental court will handle 15,000 misdemeanor cases annually and, in 
doing so, will feed millions of tiny details about the offenders into a master data- 
base. At the end of a three-year test run, it's hoped that the database will help 
researchers answer a simple question: How can the nation's courts turn around 
small-time hoods before they become screaming tabloid headlines? 

“New York spends $5 billion a year on criminal justice, yet we do no research 
about what we do,” Feinblatt says, mystified. "We're churning these cases day in 
and day out, giving the same punishment to the same defendants in the same 
fashion. Forty percent of the defendants that come to criminal court have three 
or more misdemeanor convictions. You don't have to be a genius to know some- 
thing’s wrong here.” 

Feinblatt, a native New Yorker whose mane of red hair seems perpetually at war 
with itself, started out as a legal services lawyer in the late 1970s, only to switch 
careers and become a magazine writer. Deciding he liked eating more than writing, 


Shaun Assael covers crime and the law for the Village Voice and The New York Observer. 
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he returned to the legal fold with a job at New York’s Victims Services 
agency, and stayed there until the fall of 1991. That year, a group of pow- 
erful Times Square landlords came up with an idea to finance their own 
court, a specialty boutique that wouldn’t deal with rapists or murderers 
but rather with shoplifters and sidewalk hustlers - the very people they 
felt were standing in the way of a gentrification juggernaut that was 
reshaping the tourist capital. 

Developers had spent billions in the late 1980s building gleaming new 
office towers, condemning the fabled porn theaters along 42nd Street, and 
erecting new hotels to serve Theater Row. Yet the downtown courts, over- 
run with felony crime, were turning the quality-of-life cons back onto the 
streets faster than a three-card monte dealer. Taking matters into their 
own hands, the Times Square cabal prevailed on city officials to give 
them a building on 54th Street and $450,000 in city money each year for 
three years. The city also kicked in $1.2 million to renovate the building, 
while the merchants added more than $2 million for operating costs. 

Feinblatt’s background won him the job of running the new court. 
From the start, the attorney decided he wanted to create a prototype for 
the future - a computer-driven laboratory that could help him test his 
post-punitive philosophy. Years of working with crime victims had taught 


the 42-year-old attorney that pushing punishment for its own sake never 
made people feel any safer on the streets. You could send an armed rob- 
ber to jail for a year, but if no one in the neighborhood he terrorized knew 
about it, what good did it do for the communal psyche? Moreover, New 
York's jails were overflowing with prisoners. Riker's Island had gone from 
having 6,750 jail beds in 1977 to more than 14,000 today, causing the 
city’s corrections budget to balloon. A drumbeat for alternatives to incar- 
ceration was sounding. 

Against this backdrop, Feinblatt sketched the idea of creating a fish- 
bowl that would put a judge under the same roof as city health workers, 
drug counselors, school teachers, and nontraditional community service 
outlets. With all those choices laid out like an extravagant banquet, per- 
haps a judge could have a fighting chance in turning around some lives. 
And maybe the community could get something back in the process. 
Feinblatt called the idea restorative justice. And it matched the needs of 
his Times Square patrons exquisitely. 

But would it work? 

Rochelle Austin certainly isn't biting. On a bright autumn day, the 
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transvestite prostitute is sitting in the court's sixth-floor treatment center, 
complaining that he *spent 24 hours in the lockup. Then I waited here for 
six hours. I was dirty. I wanted to wash my ass. I wanted to go home, but 
they made me spend two hours talking to some guy about bullshit. Pm 
just doin’ this for bidness. I want my sheet clear in case I get busted. You 
gotta be practical? 

If Rochelle represents everything Feinblatt is up against, Randy (a 
pseudonym) represents everything he hopes for. Gaunt but expectant, the 
46-year-old was nabbed in Macy's for shoplifting to sate a heroin habit 
that's hung on him like radiation disease on a downwinder. The court's 
intake staff sized him up for what he was - a three-time loser with one 
foot in God's waiting room - and flagged him for the judge, who in turn 
sent him upstairs to visit a drug counselor. Having cleared detox and 
fulfilled his sentence, Randy has been back for counseling four times. “If I 
ran into something like this years ago, maybe I wouldn't be where I am 
now,” he says, crediting the new court with turning his life around. “More 
than anything, I want to know me again.” 

A Digital Equipment Corporation (DEC) computer keeps tabs on 
Randy and the approximately 40 other quality-of-life cons who make it 
through court every day. It acts as the receptor for an elaborate system 
of remote feeds which, when combined, create the equivalent of a 
three-inch court file that can be accessed from a single screen. The 
process usually begins with a beat cop issuing a complaint to an offend- 
er, complete with a date for him or her to appear in court. Copies of the 
complaints are sent to the Manhattan DA's office, which in turn faxes 
them to the court. 

When the defendant arrives in the new courthouse, his presence is 
noted on large screens that hang in the entranceway like airport flight 
monitors, displaying the names of all those scheduled to appear that 
day. (The monitors are fed from remote terminals at the smoked-glass 
and terra-cotta entranceway. Guards stationed there log everyone in as 
they arrive.) In addition, a dozen monitors jam the interior well of the 
courtroom - a high-gloss chamber designed to look like an art gallery 
with ceilings that slope up like cathedral spires, rich wood benches, and 
red clay floors. If all has worked, the faxed complaint from the DA's 
office has been scanned into the computer and can be pulled up from 
any of those monitors. Ditto the defendant's rap sheet, which gets fed 
into the database by an online hookup with the state's Division of Crim- 
inal Justice. 

Before long, an interviewer approaches the defendant with a laundry 
list of queries: Does he or she have a drug habit, a home, a job? Each 
answer is typed into a laptop computer and downloaded into the DEC 
machine. (Sometimes these interviews take place at a local police 
precinct if the accused is being held.) The next person to use that data- 
base is the court's resource coordinator - an intermediary between the 
court and the clinicians upstairs. He or she will scan the person's history, 
make suggestions for treatment, and enter the comments into the system 
so they'll be available for the judge and attorneys at sentencing time. 

By now thousands of bits of information about a single defendant are 
swimming around the electronic file folder. How to place it in any order? 
This was one of the most formidable hurdles Feinblatt faced. The solu- 
tion that his team engineered may help wire countless courts in the 
years to come. 

Using a Windows environment, they decided to route everything into a 
single screen using a four-grid display. The rap sheet occupies the top- 
right grid, the complaint the top-left, and the interview data the bottom- 
left. (The bottom-right is reserved for the judge). The software lets the 
user “maximize” any of the quadrants and go into more detailed sub- 
routines. For instance, in its normal state, the bottom left interview screen 
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displays the defendant’s education level (ReadingProb: Y), housing status 
(Can Return Home: N, Homeless: Y) and drug habit (Requests Treatment: 
N). Maximized, it details everything from what drugs the person uses to 
whom he or she lives with and where. One of the more user-friendly 
elements of the software is that problematic answers light up in red; any- 
one looking at an all-red screen knows to expect a major headache. 

By the time the defense and prosecution are ready to call up the 
defendant’s file by entering his or her criminal complaint number, 
everything they need to fashion a plea is flashing on a 19-inch monitor 
on the desks before them. After working a deal out, they'll inform a 
clerk who operates from behind the judge's bench in the cramped well 
of the court. The clerks, in turn, enter the agreement into the bottom- 
right screen saved for the final disposition, and then wait for Judge Judy 
Kluger to take the bench. 

At the most minimal level, Kluger could approve the plea by simply 
clicking her mouse, and it would be routed into the state court's main 
memory banks. But Kluger, a rail-thin woman with a native New York- 
er's restlessness, doesn't see herself as a robojudge. "This isn't Disney 
World,” she says, “if someone has a long record, they're going to jail.” 
Still, she says she can't deny *feel- 
ing like a pioneer?" 

Feinblatt and his team expect to 
add another twist soon: Mapping 
technology that will display a 
defendant's prior arrests as flash- 
ing specks on a grid of the city. It's 
hoped that if a computer can graph 
the precise area where a defendant 
has done the most harm, Kluger 
will be better armed to craft a 
community service sentence that 
includes appropriate payback. 

Feinblatt becomes most animat- 
ed when talking about this part of 
the court's work. ^When people 
talk about fleeing our cities for the 
suburbs, they're really talking 
about being worn down by the 
quality-of-life crimes," he says. 

*So we're trying to be reflective of 
what's on their minds. We're taking the victims' rights movement to the 
next level. We're treating the neighborhood as a victim.” So far, that has 
mostly translated into sending trios of quality-of-life cons dressed in 
court-issue white jumpsuits onto the graffiti-laced avenues of the West 
Side to repaint storefronts. Which happens to be exactly what Giovanni 
Velez is doing when I find him standing out like a scarecrow in his white 
jammies. “If I wasn't here, d be hangin’ wid my boys,” says the 18-year- 
old, who was nabbed the day before for jumping a subway turnstile at 
Grand Central station. 

Pm curious if, having added a few coats of paint to the neighborhood, 
he feels more a part of it. “Nah,” he says. “If I lived "round here, I'd graffiti 
over it tomorrow just to fuck wid ’em, ya know?” 

Maybe not the rehabilitated do-gooder that Feinblatt is looking for, but 
hey, the kid showed up. Only four out of every ten defendants at the 
chaotic courts downtown fulfill their community service; so far, Kluger’s 
community sentences are being carried out 80 percent of the time. Of 
course, each case is being micromanaged because there’s a lot riding on 
the project. The downtown courts are decrepit, and critics of the project 
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say the money could have gone to better uses. As Manhattan District 
Attorney Robert Morgenthau wrote in a letter to City Hall in 1991, “I fully 
appreciate that the concept of a community court is fashionable and that 
it will bring us a few days’ good press. But it is a diversion of our 
resources and energies.” 

A point well worth noting. Feinblatt’s project is, ultimately, a vanity 
affair for the deep pockets who own real estate in Times Square. Clearly, 
cash-starved New York City has better things to do with its money. But 
enough criminal justice pros think Feinblatt is onto something - the pro- 
ject is garnering a good deal of research money. 

“In the past, there hasn't been a lot of creative thinking about the sanc- 
tions judges can use;" says Laurie Bright, a social science analyst with 
the federal National Institute of Justice in Washington, DC, which has 
kicked in $212,914 to fund a study of the project. *We're very interested in 
specialized courts like this.” 

The institute is also helping fund a court in Miami that sentences 
domestic abusers to counseling as well as jail. That project grew out of an 
earlier experiment, approved by US Attorney General Janet Reno when 
she was State Attorney in Miami, in which defendants sentenced through 


à *drug court? were offered unconventional treatments. Acupuncture 
drug therapy, for instance, was used there; Feinblatt saw it and exported 
it to New York. 

Certainly the Manhattan court’s database is expected to generate first- 
time data about such things as which community service sites are the 
most effective, and whether the outpatient drug treatment offered at the 
court works as well as scarce and more expensive inpatient programs. 
But on a broader level, Feinblatt’s lab may well become a prototype for 
the self-contained justice center of the future. Instead of justice being 
meted out from monstrously large edifices built to manage an endless 
flow of bodies, Feinblatt’s 21st-century vision calls for dozens of smaller 
complexes scattered around an area and linked by computer. They 
wouldn’t be designed as courthouses, but restoration centers, with every- 
thing from schools to hospital clinics interlinked with the courts. 

“Technology is never the goal,” Feinblatt says. “The whole point is to 
use it to be as reflective as possible. We know very little about the 100,000 
people who come through this system. In three years, we’re going to 
know a whole lot more.” m m m 
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ENGLISH AND IRISH MUSICIANS UNITED IN STRENGTH 
AND HOPE IN THE FACE OF ADVERSITY. 


U2 featuring LOU REED Satellite Of Love 
CARTER USM Peace In Our Time 


BILLY ANDY WHITE & SINEAD O'CONNOR Religious Persuasion 


YOUNG DISCIPLES Bad Weather 

MY BLOODY VALENTINE We Have All The Time In The World 

POP WILL EAT ITSELF Games Without Frontiers 

BLUR Oliver's Army 

THERAPY? Invisible Sun 

ROLF HARRIS & LIAM O’MAONLAI When We Were Two Little Boys 

CURVE & IAN DURY What a Waste 

PEACE TOGETHER featuring PETER GABRIEL, SINEAD O'CONNOR & FEARGAL SHARKEY Be Still 
ROBIN GUTHRIE REMIX featuring ELIZABETH FRAZER Be Still (Remix) 


PEACE TOGETHER 


ALL PROFITS RAISED FROM THE SALE OF THIS RECORD WILL BE 
INVESTED TO BENEFIT THE YOUTH OF NORTHERN IRELAND 


AVAILABLE ON ISLAND Call 212- 629- TUNE 
COMPACT DISCS AND CASSETTES ss Q to 


ISLAND 
© 1993 Island Records, Inc. 
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Newton Shareware Goodies 


n the few short months since the release of the 

Newton, over a hundred innovative shareware 
programs have appeared on services like America 
Online and CompuServe. 

They range from arcade games like Tetris or Missile 
Command to card games like Poker or Solitaire, to 
golden oldies like Hangman or Battleship. Dozens of 
utilities are available to smooth rough edges in the 
Newton interface or add new capabilities like a timer 
or a French vocabulary. And some offerings are just 
plain wacky, like the Tricorder, which Trekkers can use 
to emit convincing bleeps and blurps. All of these 
packages are free or dirt cheap and can be easily 
downloaded to a Mac or Windows PC and then trans- 
ferred to the Newton via a serial cable. 

The first shareware program, Mr. Advisador, 
appeared within hours of the Newton itself. Mr. 
Advisador, a cadaverous mystery man who lurks 
amidst the ethereal pages of your Newton notepad, 


Mr. Advisador: Newton gets a poltergeist. 


offers wisdom and fortune-telling to anyone bold 
enough to tap his blinking top hat. The pallid prophet 
has attracted the beginnings of a cult following 
among the Newton cognoscenti. 

Also available online are shelf after shelf of "New- 
tonBooks" - browsable hypertext documents com- 
plete with illustrations. Many public domain classics, 
like the works of Sir Arthur Conan Doyle, have been 
uploaded as a public service by groups like the Online 
Book Initiative and Project Gutenberg. It is a surpris- 
ingly pleasant experience to curl up in bed with an 
Itty Bitty Booklight and a Newton loaded with The 
Red-Headed League. 

This sudden cornucopia is so rich and varied that 
utilities are already appearing to expand the size of 
Newton's "Extras drawer." All of this bodes well for 
the future of Newton development; today's share- 
ware often matures into tomorrow's commercial 
software. As Mr. Advisador would say, "good things 
come in small packages.“ John Cartan 


Newton Shareware available on America Online (keyword: Newton). 
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TV Dumpster Diving 


ighlights! All the best parts! Isn’t that what we all want? Why settle 

for exposition when you can get climax...after climax...after cli- 
max! Your only decision, Mr. or Ms. Media Consumer: Which climax is 
the best climax? Maybe you’d better see them all again. 

That’s okay too. They’re in the rotation. Have some coffee. 

There were always sports highlights. The plays of the day, the plays 
of the week, the rumblin’ stumblin’ two-hand backhand slamjam 
through the fence and somebody won! Then came cable TV and ESPN, 
and aman named Chris Berman became a superstar because of his 
ability to narrate highlights while imitating famous sportscasters 
(Howard Cosell! Keith Jackson! Wait, John Fazenda!) and inventing 
extremely peculiar nicknames for players, like Jim “Two Silhouettes 
On” DeShaies and Andre “Bad Moon” Rison. 

But highlights had staying power; highlights escaped the bonds of 
sports. A person named Greg Kinnear invented Talk Soup for El, the 


Talk Soup: Greg Kinnear dishes out a dose of distilled trash TV on E! 


entertainment network (Where Cross Promotion is More Than a Slo- 
gan), and suddenly we had a daily highlight reel for talk shows. 

Kinnear realized that we actually - in our deepest info-surfing, short- 
attention-span heart of hearts - did not care about the sociologist who 
wanted to explain the cultural roots of transvestism or the hip Presby- 
tarian minister who wanted to say that sex was God’s loving gift to 
humankind; we wanted to cut to the chase. We wanted to hear the girl 
dishing her husband’s ex-girlfriend’s mother, who jumped out of the 
cake naked at his birthday party. We wanted to see the mild-mannered 
accountant from Cleveland put on the bondage mask. We wanted to see 
the Nazis swinging their fists and knocking over furniture. 

Hate speech? Boring! Hate knocking over scenery, hate getting 
caught in microphone cables, hate with its pants down around its 
ankles - yes! With crisp editing techniques and smart commentary 
from Kinnear, we can feel superior to half the human race before the 
first commercial. If that's not a highlight, I don't know what is. 

Talk Soup. Tomorrow on E! we talk to a dentist who impregnated a 
cat. - Jon Carroll 
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Surf Skate 
Snow Sound 


kate punk culture...surf 

e culture...snowboard 
culture? Well, there's some kind 
of youthful Zen to speed and 
motion, gracefully realized by 
the unencumbered body... 
something about letting go of 
the complexities of postmodern 
living that's sort of like the 
transcendent part of an acid 
trip, the part after you let 
yourself die, and the insidious 
web of insights gives way, and 
suddenly you're a body of light 
surfing the energy waves. Not 
that this has anything do with 
this magazine called Warp. 

Still, these hip surf/skate et 
al 'zines have this fresh-and- 
sparkly look and feel to them. 


Even with the hard punk edges, 
this culture is about fun and 
smells like teen spirit. Warp is a 
bit more literate and a bit less 
sexy than the average board 
'zine, although the writers don't 
try to answer the musical 
question: "Why do kids who 
surf and skate dig serious 
commie bands like Fugazi?" But 
that's not a complaint. You'll get 
a headfull of anti-corporate 
rock n roll ranting along with 
tales of youth and motion in 
every delicious issue of Warp. — 
R.U. Sirius 


Warp: US$14.95 for eight issues. 
+1 (619) 722 7777. 
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You Built It, You Live in It 


he desktop publishing revolution has brought us some really ugly 

pieces of paper. Anyone with a computer can be a graphic designer. 
Just pick some type from one menu, some clip art from another, some 
borders from a third, and go to town. What you end up with may not be 
visually appealing or even legible, but at least it's yours. 

The sad truth is that owning a computer does not make you a graph- 
ic designer. And despite the popularity of the new genre of home-design 
software, owning a computer doesn't make you an architect either. 

Broderbund's 5-D Home Architect is a good example of this new 
wave. Up to a point, it’s pretty useful. It makes drawing floor plans fair- 
ly easy, letting you move walls and windows around, or drag furniture 
and fixtures into place. It lets you see what your new rumpus room will 
look like, drawing 5-D renderings of the design from the vantage point 
of your choice. It produces manifests of materials that you can export to 
a spreadsheet to take with you on your fool’s errand to the bank. 

But a few small problems may undermine this program’s approach. 
Consider planning the kitchen of your dreams. You draw the walls. You 


3D Home Architect - [RANCH.PL1: Overview2] 
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3-D Home Architect: owning a computer doesn't make you an architect. 


drag windows, counters, appliances, and furniture into place. You 
check out your dream kitchen in 3-D. You run “PlanCheck,” which will 
warn you if you haven’t installed an exhaust fan where you need one or 
if you’ve haven’t provided your new kitchen with an entrance. 

Unfortunately, it will not warn you that you don’t have enough 
counter space to prepare a decent meal. It won't tell you that maybe 
you shouldn't put the sink 20 feet away from the dishwasher, or that a 
kitchen with only north-facing windows will be dark, cold, and cheer- 
less. It doesn't even know where north is. 

The manual includes a ten-page chapter called *An Introduction to 
Residential Design," which falls rather short of what you really need. 
'The complete 5-D Home Architect package ought to come on a CD- 
ROM disk that includes a multimedia presentation of Mr: Blandings 
Builds His Dream Home and a hypertext version of 4 Pattern Language. 
Even that wouldn't make you an instant architect, but at least you 
would have a better idea about what you're getting yourself into. — 
Robert Rossney 


3-D Home Architect: US$59.95. Broderbund: (800) 521 6263, +1 (415) 382 4400. 
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Look.Ma! No Gloves! 


loves and goggles aren’t the only way to navigate 

virtual worlds. LEEP Systems’ Cyberface 3 Virtual 
Reality Workstation offers another way. Looking like 
a cross between a submarine periscope and a desk 
lamp, the Cyberface is actually an exquisitely 
counter-balanced back-lit LCD display that is 
strapped on your head and rests in front of your eyes. 
Once in place, every turn or movement of your head is 
transmitted down an RS-232 serial interface to a host 
computer (not included). 

With the appropriate software, you can use the six 
buttons on the top of the Cyberface to control your 
motion through the virtual world, using different 
combinations to move you forward, backward, faster, 
or slower. A speaker placed over each ear can be used 


Cyberface 3: a different way to navigate virtual worlds. 


to play synthetic stereo sound, further enhancing the 
illusion of reality. The counter balance kept me from 
getting a stiff neck even after prolonged use. 

What the Cyberface lacks is binocular vision: Each 
eye looks at the same 71-mm-wide display. LEEP’s 
engineers claim that stereo is overrated. In any case, | 
didn’t notice that both of my eyes were looking at a 
single screen during my tour of cyberspace. 

The Cyberface comes with drivers for popular 
modeling software such as Senses, Straylight, 
VREAM, and Computer Explorations. For those who 
have the cash and the desk space, Cyberface can be an 
elegant tool for virtual exploration. Simson L. 
Garfinkel 


Cyberface 3 Virtual Reality Workstation: US$ 14,660. LEEP Systems: +1 
(617) 647 1395, e-mail leep@world.std.com. 


Sonic CD 


was watching the thanksgiv- 
l ing day parade in New York 
City hoping to get a look at the 
new Sonic Hedgehog balloon. 
And what does the little blue 
nut do? He pokes his eye into a 
lightpole, deflating himself and 
dragging the pole down on the 
crowd. Go Sonic! Was this his 
special way of saying “l'm back 
on the scene and ready to roll?” 

The Sonic CD marks the third 
and best visit from the Sega 
superstar. Go with him to his 
home planet Mobius, where he 
battles Robotnik once again. In 
the past he’s saved his animal 
friends, this time he’s saving the 
flowers. He's doing the only job 
he knows, playing the mediator 


between culture and nature. 
Meet his friend Amy Rose, a 
pink hedgehog. Race against 
the Anti Sonic, a robotic dop- 


The Blue guy rules on CD. 


pelgánger. And coolest of all, 
become baby Sonic, a little blue 
pea kind of dude. YES! Hanging 
with Sonic is always a good time. 

This is the reason to buy a 
Sega CD player. A full CD of 
Sonic adventures, 50 levels of 
adrenaline. The music is great, 
the colors wild and the graphics 
fantastic. 

After the parade, Mayor-elect 
Rudy Giuliani was asked how he 
liked the parade. "Well, it was a 
disappointment not to see 
Sonic," was his immediate 
response. Wow, here's a politi- 
cian for the digital age, one 
who's buddies with Sonic and 
ready to race down the true 
digital superhighway with him. 


New York City, there still is hope. 


Steve Speer 


Sonic CD: $49.95. Sega: (800) 
872 7342, +1 (415) 591-7529. 


Understanding, Not Hyping, Your Media 


U nderstanding Hypermedia is an intelligent and lavishly illustrated 
tour de (electromotive) force. Equally well-suited to a reference 
library or a coffee table, this book effectively summarizes the entire 
domain of interactive digital multimedia in 160 or so oversize color 
pages. For an old-style, two-dimensional, paper-based book limited to 
just graphics and text, it does one heck of a job of viscerally - even 
virtually - evoking the products, platforms, and programs that it 
describes and predicts. 

The book's two British authors broadly define “hypermedia” as 


*interactive programmes in which information is stored in a number of 


different media and organized so that it can be retrieved and presented 
in a variety of ways that amplify meaning for the user? 

The book itself begins with a historical review of hypermedia, 
including an innovative “chronofile” charting the development of the 
main forms of media over the last 200 years or so, and a number of 
nicely illustrated vignettes on such hypermedia luminaries as Van- 
nevar Bush, Douglas Engelbart, Ted Nelson, and Alan Kay. Following a 
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brief sociological interlude (from McLuhan to William Gibson) is a 
technical discussion of the components of hypermedia, and then a rea- 
sonably detailed discussion of programming and design. The book 
finishes up with a robust survey of existing products and platforms. For 
those with professional interests in hypermedia, exposure to a number 
of European products may prove especially valuable. 

Digital convergence fosters obsolescence. But even as Understanding 
Hypermedia grows out-of-date, its exemplary design, utility as a refer- 
ence volume, and reasonable cost will long make it a book worth hav- 
ing. In short, this is a beautiful, informative, and thought-provoking 
work; when we get to the point where the presentation power of a book 
like this can be matched or surpassed by a PDA or even a sub-note- 
book, then the age of hypermedia will have truly arrived. 

- Jordan Gruber 


Understanding Hypermedia: US$25. Phaidon Press Ltd: 140 Kensington Church St., London W8 4BN UK. 


Eyeball Topography 


ye charts can show a doctor how well you see, but 

they won't describe the 3-D curvature in your eye's 
cornea that dictates why you see the way you do. 
Knowing the eye's exact curvature is critical to correct 
fitting of contact lenses, proper diagnosis of eye 
disease, and eye surgery, but measuring that directly 
on a sensitive, living eye is tricky. One technique 
ophthalmic surgeons use is to project concentric rings 
of light onto the eye and observe the spacing and 
shapes of those rings. 

Computed Anatomy's TMS-1 Topographic Modeling 
System takes the concentric-ring idea into the com- 
puter age. Instead of capturing the reflected rings on 
film, the TMS-1 does it on video, then processes each 
image in a PC to produce an array of digital maps. The 
dazzling colors throw curvatures into sharp relief, 
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Even bad eyes look beautiful to the TMS-1. 


like the color coding on geographers’ topographical 
maps. The head-on relief maps can be tilted into a 
perspective view, or the lines of curvature unrolled to 
show their deviations (a sphere would show up as a 
straight line). Scales can be superimposed over the 
maps, to let the surgeon read the curvature directly 
at each point on the eye. The resulting images are of 
startling beauty - A common byproduct of today's 
advanced medical imaging technology. You're not 
likely to observe this beauty at home, though: The 
TMS-1 sells for about the price of a small to medium 
Mercedes. - Ivan Berger 


TMS-1: US$20,000-28,000, depending on options. Computed Anato- 
my Inc: +1 (212) 947 7424, fax +1 (212) 629 5186. 
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But You Still Have 
to Lift Your Arm 


ost Japanese wristwatch 
Mis measure 
changes in the outside world: 
temperature, altitude, depth, 
pulse. This time, Casio has made 
a watch that makes a change. 
The Wrist Remote Controller 
combines a standard wrist- 
watch with a full-function 
TV/VCR/cable infrared remote 
control. It is no larger (honestly) 
than an ordinary sports wrist- 
watch, yet incorporates the 
following functions: power, 
TV/VCR, play, stop, forward, 
reverse, CH+, CH- volume, 
volume-. (The omission of a 
record function is probably to 
prevent you from accidentally 


Channel Surfing tool. 


erasing a tape when all you 
wanted to do was to turn up 
the volume.) 

It is not at all ergonomically 
difficult to point your watch 
toward the TV set. The infrared 
beam transmits from the top of 
the watch where the wristband 
connects. You're probably 
saying, “Somebody's got to be 
spending way too much time in 
front of the ol’ tube to need a 
wristwatch with a built-in 
remote." But it's nice having 
one of these strapped to your 
wrist — no more fumbling in the 
dark for the matte-black hand- 
held remote when you want to 
rewind a choice scene from a 
video. — Arty Thompson 


Casio Wrist Remote Controller: 
US$69.95. Casio: 800 634 1895 
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Heaven and Earth 


pev a relief map of the world. Click your mouse over the continent 
of Asia, and suddenly your computer screen is filled with a satellite 
photograph of the Tibetan plateau. Click again and you zoom in for a 
closer view of the Himalayas. Bring up the control panel, and you're 
looking at a political map of the same region. These are just a few of the 
bells and whistles on Small Blue Planet, the first CD-ROM “atlas” l've 
seen that's worthy of the name. Until NASA's Earth Orbiting Satellites 
come online with real-time pictures of the blue planet (see *Mission to 
Planet Earth," Wired 1.6, page 94), this has to be the next best hit. The 
political map, updated to January 1, 1995, could use more detail; most 
countries appear simply as regions, with few, if any, cities mentioned. 
But the controls are easy to learn and use, and the product is well 
designed and a great showcase for the capabilities of the medium. 

Ditto for Redshift, a mind-blower CD-ROM developed by Russian 
scientists. Redshift will give you a satellite or virtual picture of the 
Earth, Moon, and planets from anywhere on the map. You can track 
Earth as it moves through space, orbit around Venus, or see Jupiter 


BS Indonesian Volcanic Mts. Equatorial View 


Small Blue Planet and Redshift: Two digital telescopes to explore the universe. 


from any of its moons. You can pick your point in space, choose any 
date between 4700 BC and 11000 AD, and witness the astronomical 
event of your choosing - whether it's the position of the planets at the 
exact moment of your birth or what the heavens will look like at the 
stroke of midnight New Year's Eve, 1999. 

I’ve played with Redshift for hours and never felt like I came near 
touching bottom. Unlike Small Blue Planet, the control panels and 
menus are not easily grasped in one sitting, but when you consider that 
Redshift lets you view 200,000 stars, 40,000 deep space objects (includ- 
ing 5,011 asteroids and 88 constellations), then lets you make Quick- 
Time movies of the views you created, who's complaining? If you're 
into astronomy and don't own a CD-ROM, Redshift is all the excuse you 
need to get one. - Jim Metzner 


Small Blue Planet: The Real Picture Atlas, for Mac and Windows: US$79.95. Now What Software: (800) 322 
1954 


Redshift: Multimedia Astronomy, for Mac: US$99.95. Maxis: +1 (510) 254 9700, (800) 336 0185. 
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East Meets West 


oing Business with Japanese Men is the first book 

that specifically addresses the culture-based 
difficulties Western women may encounter in their 
dealings with Japanese clients and colleagues. It's 
filled with informative and sometimes embarrassing 
anecdotes from over 200 Western women who've 
worked in Japan. Their cross-cultural experiences are 
both instructive and highly entertaining. 

Female executives are still a novelty in Japan, and 
relationships between Western women and Japanese 
"salarymen" have been awkward, confused, and even 
strained due to a lack of communication. When I was 
working in Japan, I couldn't understand why my peers 
rarely laughed at my jokes. | wasn't sure how I should 
answer my clients’ questions such as "Do you have a 
lover?" | felt uncomfortable when I was given expen- 
sive gifts, and I didn't know what to make of my male 


Business do's and don'ts for the Western woman. 


colleagues who asked me out to karaoke bars. If | had 
read this guide before | went, | might have effectively 
coped with these otherwise murky situations. 

Doing Business with Japanese Men also has dia- 
grams of business seating charts, a list of hotels and 
basic preparation tips, helpful Japanese phrases, a 
list of international women's services in Japan, and a 
list of “Dos and Don'ts" at the end of each chapter. No 
matter how much experience a Westerner has had in 
the Far East, this book is bound to make an impact on 
any woman's - or man's - next trip to Japan. - Carla 
Sinclair 


Doing Business with Japanese Men, by Christalyn Brannen and Tracey 
Wien, US$9.95. Stone Bridge Press: +1 (510) 524 8732, fax +1 (510) 
524 8711, e-mail 71650.3402@compuserve.com. 
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D. I. v. Electronic Publishing 


he Expanded Book Toolkit is the software used 

by The Voyager Company to publish books on 
disk, such as the novels of William Gibson, The Hitch- 
hiker's Guide to the Galaxy, Jurassic Park, Alice in 
Wonderland, and The Autobiography of Malcolm X. 
These HyperCard documents are designed to resem- 
ble as closely as possible paperbooks, but they come 
with all the typical HyperCard bells and whistles: 
auto-linked references and footnotes, on-demand 
large type to facilitate easy reading, search features 
to find every occurrence of any given word or phrase, 
audio files, maps and illustrations, and QuickTime 
video clips. 

With a quick tutorial and a reasonable price (in- 
stead of the long-haul studying and four-digit num- 
bers usually associated with this sort of thing), the 
same ability to create those neat electronic tomes 
can be yours, even if you've never created any kind 
of multimedia in your life, even if the mere mention 
of "HyperTalk" gives you open, running sores. The 


EXPANDED 


Toolkit 


Expanded Book Toolkit. Create neat electronic tomes. 


Toolkit includes two disks, a concise step-by-step man- 
ual that covers everything you need to create your 
own Expanded Books, and licensing agreements 
which, for a nominal fee, allow end-users and com- 
panies to distribute these books for profit (Voyager 
also produces an international version of the same 
software, which allows users to create expanded 
books in eight languages: German, Finnish, French, 
Spanish, Italian, Swedish, Norwegian, and Danish). 

Beginners will breathe a sigh of relief at the 
precreated screen templates, idiot-proof tutorials, 
and text preparation functions that make creating 
professional-looking documents as painless as possi- 
ble. For the creative, the prospects beckon: living, 
breathing, resumes; fully illustrated personal jour- 
nals; employee manuals with step-by-step videos; 
interactive ransom notes. The choice is finally yours. 
- Chris Hudak 


The Expanded Book Toolkit: US$295. The Voyager Company: +1 (212) 
431 5199. 


Guess who's at the other 


* Never any charge to use the service: you pay only your normal cost for the phone call. 


end of your modem? 


ct 


From chariots to chessboards, 
from dungeons to deep space, 
the hottest new games, 


always free * 


PLUS multiple players, role playing, 
interactive —it's all here! 


PLUS unrestricted downloading- 
at fast 14.4 Kops! 


PLUS information, education, chat, 
forums, and more! 


PLUS instant access, 24 hours a day! 


All skill levels—adventure for the 
whole family. 


(608) 822-2000 


by modem 
Voice: (608) 849-1464 


niverse—and a half 


John Zorn 


Kristallnacht 
Eva/Japan 


ristallnacht, the night of November 9, 1938, when 

Nazis smashed windows, burned Jewish stores, 
and synagogues, and killed and injured thousands of 
Jews, ushered in the Holocaust. Fifty-five years later, 
edge-dancing American composer John Zorn, whose 
accomplishments in both jazz and rock span a myriad 
of countries and influences, relives the “night of 
broken glass” with a musical marriage of violence and 
beauty. Performed by seven musicians and recorded 
live in New York City, this 45-minute catharsis mixes 
elements of old and new recordings to create a con- 
temporary interpretation of events that would ulti- 
mately threaten an entire race of people. 

Zorn's symphony opens with a Threepenny Opera- 

esque duet of trumpet and clarinet that evokes pre- 


KRISTALLNACHT 


John Zorn 
The front panel of Zorn's provacative album sets its tone. 


war Berlin. Peppered with Nazi hate-speech samples, 
the piece dissolves into a cacophonus shattering of 
glass - twelve minutes long and literally ear-split- 
ting. (Repeated listenings "may result in permanent 
ear damage" caution the liner notes.) The composer's 
warning seems to echo an unspoken one against 
historical repetition of the events he chronicles. 

In subsequent sections, the chaotic glissando of a 
violin embodies the frantic quest of a displaced peo- 
ple seeking refuge; the shrieks of guitar feedback 
echo those of braking boxcar wheels or, perhaps, 
those locked inside; a glockenspiel quietly chimes the 
passing hours; thunderous drums evoke threatening 
clouds of deadly gas. Throughout, embers of hope 
glow in glimpses of sweet melody. 

Kristallnacht's grim story has more in common 
with classical music than with Zorn's typical fare. That 
its story gets told in yet a new way testifies both to 
Zorn's versatility as a composer, and to the remark- 
able resilience of people staring fearlessly into the 
hollow eyes of genocide. - Colin Berry 
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Amorphous 
Androgynous 
Tales of Ephidrina 
Caroline/Astralwerks 
Access Code: 1241 


"Papua New Guinea" had to be 
one of the most beautiful songs 
to grace the basebins on a sound 
system. All agreed it was one- 
shot luck, no way could they 
repeat it. Well, all were wrong. 
Tales of Ephidrina is not an 
ambient CD, it is an ambient 
journey. It carries you from a 
trance state into dance and back 
again. The music is refreshingly 
original, none of the same old 
tired samples and drum loops. 
So find some head phones, turn 
down the lights, and fly. — Lisa 
Ferrara 


Steve Coleman & 
Five Elements 


The Tao of Mad Phat: 
Fringe Zones 


Novus 
Access Code: 1242 


Long before there was such a 
thing as hip-hop jazz, saxophon- 
ist Steve Coleman was already 
forging musical elements that 
mirror the experiences of 
African-American people. Cole- 
mans latest offering distills this 
experience to its rudimentary 
constituents — rhythm and 
groove. However, Mad Phat 
grooves with edges: It divots, so 
to speak, fusing odd-meter, and 
polyrhythmic mantras with the 
dizzying melodic syncopation of 
Coleman's own angular, atonally 
melodic sensibility. Mad Phat is a 
musical collage that celebrates 
the complexity of the urban aes- 
thetic. — Eric Rigaud 


Various Artists 
Alternative NRG 
Greenpeace Records 
Access Code: 1240 


With the help of a mobile, solar 
generator, this album, featuring a 
conceptual stadium showcase of 
U2, PM Dawn, Sonic Youth, Dis- 
posable Heroes of Hiphoprisy, 
REM, UB40, L7 and Annie 
Lennox, was recorded and mixed 
with PC power. Greenpeace has 
successfully raised millions of 
dollars on behalf of planet Earth 
via concerts and compilations for 
the past five years. Alternative 
NRG, directed and co-produced 
by Dave Wakeling, is their latest 
project; all monies will support 
the Energy & Climate Campaign. 
High five on that solar sound; 
now let's see the industry take 
the challenge. Kristy O'Rell 


Overwhelming 
Colorfast 

Two Words 

Relativity Records 
Access Code: 1243 


If you have ever seen Colorfast 
perform live, you will kiss the 
dirt for this release. Following 
(and leaping over) their first, 
self-titled album, Two Words 
provides greener pasture for this 
young quartet than their first 
release. Produced by guitarist 
Kurt Bloch, Two Words was 
recorded in only a month. The 
album is surprisingly diverse and 
well-layered, using various 
arrangements that for some rea- 
son fit. Colorfast has molded 
their high-decibel sound in a 

way that lends less frustration to 
the poseur stereotype. Definitely 
loud, and definitely taut. — Kristy 
ORell 


fe: Sh d 


Uakti 

I-Ching 

Point Music 
Access Code: 1246 


A classically trained, modern 
Brazilian quartet — what image 
does that conjure? A group of 
serious, smart guys in a clearing 
somewhere in the Amazon play- 
ing traditional, invented and 
electronic instruments to a 
crowd of mesmerized natives? 
Or perhaps on a crowded com- 
muter platform in Sao Paolo, 
drumming Afro rhythms as office 
droids blur past? Or a broad, 
empty Rio beach, playing per- 
cussion and flutes before silent 
apartment towers as the South 
Atlantic sun rises over last night's 
spent Carnaval revelers? Conjure 
for yourself, Uakti is touring the 
US right now. - Levi Rizetnikof 


The Veldt 


Afrodisiac 


Mercury 
Access Code: 1247 


Choice. This music is mellow, 
with beat and that great guitar- 
in-a-tin-can effect. Many 
influences shape The Veldt's 
sound, yet among The Cure, 
Cocteau Twins, and Public Enemy, 
none hold the flag. While certain 
songs suffer from a stylistic Sybil 
complex, others possess an equi- 
librium of rock that soothes. The 
mini song teasers glow in the 
dark! Another high, the band's 
touring-buds: Fishbone, Cather- 
ine Wheel, and Lush. With the 
release of Afrodisiac on Mercury, 
we'll see if this buzz lasts! — 
Andrea Jenkins 


George Gershwin 
Gershwin Plays Gershwin: 
The Piano Rolls 
Elektra/Nonesuch 

Access Code: 1244 


Between 1916 and 1927, George 
Gershwin recorded over 130 
piano rolls for player piano. This 
collection, played by Gershwin 
himself, has some seven decades 
later been transferred from the 
original piano rolls to floppy 
disk, and then played back on 
the Yamaha Disklavier grand 
piano. The result? A techno-tran- 
substantiation of original brush 
strokes, from one of this centu- 
/s greatest musical minds. 
While a generation may associ- 
ate "Rhapsody in Blue" with a 
certain airline commercial, its 
raw, transcendent beauty is alive 
here. — Will Kreth 


Chantal Julliet 


Stravinsky & Szymanowski 
Violin Concertos, the 
Montreal Symphony, 
Charles Dutoit Conducts 
London Records 

Access Code: 1245 


A contemporary of Stravinsky 
and Bartok, Szymanowski's Vio- 
lin Concerto No. 1 was shaped 
by his interest in oriental philos- 
ophy and mysticism; it recalls 
the chromaticism of Scriabin 
and the lush orchestration of 
Debussy and Ravel. Concerto No. 
2 incorporates Polish and Ukrain- 
ian folk music. Juillet plays these 
fantastic pieces beautifully, offer- 
ing just the right amount of sub- 
tlety this often delicate music 
requires. Stravinsky's Violin Con- 
certo, in witty homage to the 
18th century, provides contrast 
to Szymanowski's exotic and 
modern world. — Bryan Higgins 


Microwave O’ The Month 


Andrew Dice Clay 

The Day the Laughter Died, Part II 

American Recordings 

What? It died?! The hidden text here probably reads "And | Killed It." 
Bury this one on "high" for two seconds. KS @ 


tthe beginning of each music review, you'll find a 

four-digit code for each album. To hear sample 
cuts, dial the 900 number below, entering this code 
when prompted. You'll hear up to three minutes of 
music, at 95 cents per minute. "Fast forward" by punch- 
ing 3, louder volume 4, softer 5. To use Music Access, you 
have to be 18 and have a touch-tone phone. 


Various Artists Alternative NRG 
Amorphous Androgynous Tales of Ephidrina 
Steve Coleman & Five Elements The Tao of 
Mad Phat: Fringe Zones 

Overwhelming Colorfast Two Worlds 
George Gershwin Gershwin Plays Gershwin: 
The Piano Rolls 

Chantal Julliet Stravinsky & Szymanowski 
Violin Concertos 

Uakti I-Ching 

The Veldt Afrodisiac 


Look for 
One Dove 
on tour 
this spring 


Ce -2 
PLEC c ove 


“Morning Dove White” 


Their gorgeously aggressive debut, “White Love,” took clubs, MTV, and alternative radio by storm, and 
“Breakdown” is sure to make everyone feel like they're “immersed in the mother of all jacuzzis." Spin 


Ila tinum C 2, Alrek 


Blow your whistle! Cutting to the core of clubland, this 79 minute David Morales DJ Mix seamlessly blends 
#1 hits by The Goodmen, Sagat, and Gabrielle with underground classics from X-Press 2, One Dove, 
Utah Saints, New Order, and Orbital. The essential party tape of the year. 


T4 fg pace 


“Themes from Vapourspace” 

An emerging favorite on the live circuit (where he received accolades despite having to compete with Orbital, 
Aphex Twin, and Moby), in the press, and on the digital underground of the Internet, Vapourspace is charting 
a bold new path for American electronic music. “Probably what you'll hear when you 
reach the gates of heaven." -Streetsounds 


— 
a orn La jeg p On ing 


Volume 1 
The ultimate cyberhippy experience featuring the lush brilliance of Tranquility Bass’ “Cantamilla,” 
and the best progressive music in the west. 


CO ital 


Look for their new mini-LP, "Diversions," featuring an explosive John Peel session, unreleased tracks, and 
never-before-released remixes. If you haven't picked up their highly-touted masterpiece 
"Orbital 2" yet, have you noticed the 9o's have arrived? 


Send demos, Dj tapes, remix reels, hate mail, and inquiries for additional info to: 
FFRR 825 8th Avenue 24th fl., NY, NY 10019 or FFRR1 @AOL.COM 


Music Access Code: 1248 


© 1994 FFRR 


Sing Directly 
Into the Mac 


laire is a voice-training 
C that uses the built- 
in microphone in most Macin- 
tosh computers. By using 
samples of a human voice, the 
program sings a note or series 
of notes to you and listens as 
you sing them back, analyzing 
your pitch and adjusting the 
difficulty of the exercises 
according to your level of 
ability, keeping a log of your 
progress. Claire also speaks to 
you in a great rendition of a 
junior high school music 
teacher's voice, telling you if 
you are sharp, flat, or way off — 
but, unlike a human coach, 
Claire won't lose its patience 
with you as it strives to fine- 


Take it on a plane! 


tune your crooning. You can 
also turn off the program's 
automatic curriculum and 
choose for yourself from among 
the exercises, which include 
scales, intervals, and arpeggios 
in many keys. 

Although Claire has a few 
clunky features that cause 
occasional frustration, it's fun 
and useful enough to be spared 
a toss into the software grave- 
yard of lame typing-tutors and 
useless fitness regime planners. 
Opcode, the maker of Claire, 
promises future modules that 
will include further exercises for 
musical instruments. — Jessica 
Wing 
Claire Interactive Musical Coach: 
US$129.95. Opcode Systems: 
(800) 557 2633, +1 (415) 856 
3333. 


WIRED MARCH 


The Gershwin Connection 


A retailer near me stocks the audio CD of this Grammy 
award-winning collection of Gershwin show tunes in the jazz sec- 
tion of the music department. It consists of twelve delightful, delovely 
jazz arrangements and one cut of Gershwin playing his own song, digi- 
tally remastered from an old piano roll (for more of that, see page 121). 
Squeezed into an extra-thick jewel box is a long booklet of liner notes, 
including pianist/composer/entrepreneur Dave Grusin musings. 

Meanwhile, in the video section of the same store, you can buy a 
CD-I version for a few dollars more. So whats the value added? 

On the CD-I, the songs come with nicely paced slide shows. Some- 
one had a lot of fun arranging and sometimes lightly colorizing shots of 
Gershwin and friends at parties, boats leavin' soon for New York, and of 
other period material. Grusin's musings appear on video, as do the 
liner notes. You can elect to hear more piano rolls, and recordings of 
Gershwin from early radio shows. 

The one flaw is a typical over-insistence on interactivity. The piano 
rolls, interviews, and radio shows are ‘hear once’ or ‘hear infrequently’ 


The Gershwin Connection: Sometimes all you want is multimedia lite. 


material, things that can be included because the interactive structure 
allows you not to hear them. Playing this disc should take you directly 
to the play-all loop of Grusin riffs. Instead you get a cute Broadway 
marquee interface, and have to make choices. Worse, if you don’t 
choose anything (or just press ‘play’ on the CD-I with the TV interface 
off) an annoying help message appears to belabor the obvious, rattling 
on about the wonders of interactivity. 

The CD-I version has nevertheless become one of the most-played 
discs in my household, along with others in a similar format (a World 
Beat collection called “Earth Rhythms,” “A Revolution in Color” on 
early 20th-century Russian painters and composers, and “Simple 
Gifts,” pairing Aaron Copland with images of folk art.) They’re nice for 
social situations, offering something to watch at will that doesn’t domi- 
nate the room the way television usually does. Sometimes all you want 
is multimedia lite. - Jim Gasperini 


The Gershwin Connection: US$24.98. Philips CDi: (800) 845 7301, +1 (310) 217 1300. 
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What To Do With Those 
Bad Disks. 


ractically every box of “branded” floppy disk you 

buy says “Lifetime Warranty” on the side. But the 
companies don’t make it easy to cash-in your bad 
disks, because they don't print the address to send 
the bad disks for warranty claims. And in tracking 
down the address, you can easily run up a phone bill 
many times the value of any disk that you could get 
replaced. 

Over the past few years, l've been collecting those 
addresses and keeping them in my address-book 
program. Whenever I get a disk with a media error, | 
throw it in an envelope with a note that says "bad 
sectors; please replace." For 29 cents | get a new disk; 
some companies, like BASF, usually throw in a few 
extra disks for my trouble. Simson L. Garfinkel 


(Note: This only applies to "branded" disks, or disks 
that clearly and prominently display the manufactur- 
er name.) 


Bad floppy? Make the manufacturer keep its promise. 


3M Data Storage Products, PO Box 709, Weatherford, OK 73096-0709, 
(800) 328 9438, +1 (405) 772 5500. 


BASF Corporation Information Systems, Computer Media Warranty 
Claims, Crosby Dr., Bedford, MA 01730-1471, (800) 356 9006, +1 (617) 
271 4000. 


Fuji Computer Products Division, Fuji Photo Film USA, 555 Taxter Rd., 
Elmsford, NY 10523, (800) 755 3854, +1 (914) 789 8390. 


Sony Magnetic Products Customer Relations, Sony Corporation, 1 
Sony Dr., Park Ridge, NJ 07656-8003, (800) 222 7669, 4-1 (201) 930 
1000. 


Toshiba America Electronic Components, Inc., Floppy Disk Warrantee 
Claims, 1 Parkway North, Ste. 500, Deerfield, IL 60015, (800) 843 
2108, 4-1 (708) 945 1500. 


GERSHWIN: THE BETTMANN ARCHIVE, BAD DISK: EUGENE MOSIER 


Memory Problems? 
Try Rechargeable 
Alkalines 


etween you and the wired 
B... stands a phalanx of 
batteries. Use 'em, toss 'em out 
— it's the great battery way. 
While NiCad rechargeables have 
been around for years, they 
have memory problems, a lower 
charge capacity than alkalines, 
and contain toxic cadmium. 

Rayovac wants to end your 
pump 'em and dump 'em ways 
with their new Renewal 
Reusable Alkaline batteries. 
Rayovac claims the batteries 
can be recharged on average 
more than 25 times in common 
use before they die. 

The reusable alkaline's 
architecture provides the 
steady discharge curve and 
higher energy capacity of 
regular alkalines. The catch, if 
you call it one, is that you need 
one of Rayovac's Renewal 


Power Station rechargers, 


Juice for gadget junkies. 


available in either a US$15 
portable wall unit that holds 
four AAA and AA batteries, or a 
US$30 table-top model that 
simultaneously resuscitates 
eight D, C, AA, or AAA batteries. 

So, do they work? We tested 
AA and AAA Renewal batteries 
using a portable wall recharger 
unit. In a juice-sucking portable 
CD player we topped over five 
hours of use on the first charge 
and a bit less in three more 
subsequent tests. In compari- 
son, a pair of fully charged 
NiCads, already used for approx- 
imately fifteen cycles, managed 
only a fraction over an hour 
before giving up the ghost. 
Rich Santalesa 


Rayovac Corporation: (800) 237 
7000, +1 (608) 275 3340. 


The Death of Money 


n Joel Kurtzman's nonfiction book, The Death of Money, we meet Wall 

Street's quantitatively oriented traders, or “quants,” who are engaged 
in an arms race of trading high-powered mathematical models for 
complex packages of stocks, bonds, currencies, and commodities 
bound together with trap doors of all descriptions. These abstract 
mechanisms are realized through computer programs that continually 
interact with the world's markets. Like old-fashioned arbitrage on 
steroids - the goal is to profit not from economic fundamentals but 
from incremental shifts. 

Author Kurtzman's symbols are up-to-the-minute: He portrays 
the global market as a neural network ceaselessly reacting to its own 
internal motions; a cyberspace far removed from real folks life. His 
underlying lesson, though, is one my great-grandparents were 
telling in rural Minnesota a hundred years ago: Speculators make 
big bucks through otherwise meaningless market swings, and the 
resulting volatility makes life miserable for the ordinary folks who 
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What does “money” mean in a cyberspace- based economy? 


depend on the prices they can get for their goods. 

Were my ancestors right? I happen to think so. But Kurtzman offers 
little fresh guidance on the subject. He is clear on the astonishing mag- 
nitude of global capital flows and the decreasing effectiveness of 
national economic policies in a globalized economy, but he also has a 
peculiar preoccupation with the gold standard, as if Richard Nixon’s 
abandonment of the Bretton Woods currency-trading system (the sup- 
posed “death of money”) were a cause and not an inevitable effect of 
intensifying market forces. He underestimates the regulatory circuit 
breakers installed in the stock market after the 1987 crash. And by 
focusing on quantitative traders and ignoring the unfolding logics of the 
actual industries, he most often wins his arguments by fiat. Nonethe- 
less, The Death of Money is a clear and entertaining guide to the accel- 
erating world of global electronic markets. - Phil Agre 


The Death of Money, by Joel Kurtzman, US$22. Simon and Schuster: (800) 223 2336, +1 (201) 767 4990. 


Remember 
Mom's 
birthday. 


Requires Windows 3.1 


Wars Up Doc! 


Introducing Remind Me!” 
for Windows 


The easy and fun way to 
remember important events. 


Animated Looney Tunes characters bring 
your multi-media computer to life, Plus 
actual cartoon sound tracks. You choose 
from over 20 images of Bugs and all his 
pals that burst onto the screen at the 
appointed day and time. REMIND ME! 
also does a lot more. 

So, see your software dealer, 
or call us toll-free at 
00-VLOCITY. 


Dental 
appointment 
tomorrow. 
Dont forget 
to floss. 


Status report 
due in 
one hour. 


VS £o € y *o»»* 


© 1993 Velocity". All rights reserved. 
Velocity and Remind Me! are trademarks of 
Velocity Development Corporation. Looney 


Tunes, characters, names and all related indicia 
are trademarks of Warner Bros. € 1993 


MUSIC FIN R 
TECHNOLOGICALLY 
ENHANCED SOCIETY 


IN + TURN ON 


PLUG IN + TURN ON 
(EX-267) 

a double CD featuring the trance and ambient 
sounds of the new generation of Instinct artists. 
includes CABARET VOLTAIRE, THE DRUM 
CLUB, GTO, HUMAN MESH DANCE, TERRE 
THAEMLITZ, PROTOTYPE 909, MYSTERIES OF 
SCIENCE, OMICRON, and more. 


RISING HIGH 


Q © TRANCE INJECTION | 0 © 


RISING HIGH TRANCE INJECTION 
(EX-265) 


a double CD set from the UK's leading 
underground trance label, Rising High. 
features tracks from DREAMFISH, INFLUX, 
THE IRRESISTIBLE FORCE, RD1 and more. 


TECHNOSONIC 


A JOURNEY 4 (NTO TRANCE 


L] 


TECHNOSONIC VOLUME 4 
(SNC-2030) 
volume 4 in the best selling series of 
underground techno/hard-trance from Belgium. 
features tracks from ENCEPHALOID 
DISTURBANCE, ADAMSKI + TRANSFORMER 2 
and GRAYLOCK. 


Ab W. (Hh St. #502-W flu. NY IDOI 


CSEAVE AAVENET ON AOCHNET: 42140.1453 


FOR A FREE CATALOG SEND H . fl. S. E. 
FOR DISTRIBUTOR INFO CALL al. 1.1350 


1. Human Genome 

The human genome project has a lot in common with Kabbalah, the mystical tradi- 
tion of finding meaning in random letter combinations. As in Kabbalah, a belief that 
incomprehensible systems can be productively manipulated and analyzed with sim- 
ple tools is crucial. As one devout analyst put it, “We don’t know what will come of 
this, but there are huge opportunities.” The problem is that identifying genes is a 
very small part of the search for deeper understanding of human beings — and prof- 
itable products. Most diseases are polygenic, making them nearly impossible to 
treat even if the genes are known. If the hype continues, geneticists may experience 
the same backlash that has occurred with high-energy physics. 


2. Alliances 

A few years ago, CEOs were blaming the fall of the Soviet Union on a lack of market 
competition. Many of these same CEOs are now desperately forming alliances with 
every communications and computer company they can find. The promise of inter- 
active technology has companies running scared. The fear is fostered by the hype 
surrounding interactive media, hype which says it is a US$500 billion market and 
that any company not involved is doomed to obsolescence. What is scary about the 
network of alliances is that competition will be stifled and we may end up standard- 
izing on an over-priced, under-featured, boondoggle of a system. 


Current Position Months 

Position Last Month on List 
Human Genome 1 - - 
Alliances 2 n at 
Video conferencing 3 1 2 
Set-top boxes 4 = 1 
Modern Primitive 5 = 1 


HYPE LIST 


3. Video conferencing 

The difficulty of initiating a meeting, of finding an agreeable time when everyone is 
available, has helped ensure that meetings do not become too frequent. But video 
conferencing has lowered the barrier, and the result, notes one Blue Cross executive 
and video conferencing victim, is more time spent in meetings than ever before. 
Furthermore, conventional meetings at least separated private time from group 
time. But with some of the new video conferencing systems, the camera on your 
desk is always live — anyone who wants to see if you are busy can just take a look. 
Expect to see innovative, and hilarious, ways to thwart and exploit this capability. 


4. Set-top boxes 

Everyone agrees set-top boxes are of crucial importance, but no one can seem to 
agree on what a set-top box actually is. This has not stopped scores of computer 
and technology companies from announcing plans to build the devices. The idea of 
computer companies such as Sun Microsystems building consumer electronics is 
comic; even among engineers, Sun is notorious for its ugly and difficult-to-use inter- 
face. After the computer companies have fallen on their faces, watch for the media 
conglomerates such as Time Warner to step in. The best technology companies can 
hope for is to be the lackeys of the right conglomerates. 


5. Modern Primitive 

If | see one more pierced nipple, or one more Celtic tattoo, I’m going to turn in my 
Gen X membership card and demand to return to an earlier time when body manip- 
ulation had a significance beyond signaling membership in a demographic group 
and as grist for advertisers. If fashion police did exist, surely gratuitous piercing, tat- 
tooing, and branding would be felonies with mandatory sentencing. Like bad plastic 
surgery, bad piercings make people look all the more ridiculous because of their 
obvious pride in their pierces. I'm going to put up a sign: “We thank you for not 
showing us your belly-button pierce.” 


Steve G. Steinberg 


Housework 


re you scrolling through 

filthy windows looking at 
the same old faces? Are your 
serifs creeping like mold? 
Eleven new display fonts from 
House Industries of Wilming- 
ton, Delaware, make you 
wonder if your font folder 
needs some Housework. Have 
no fear, this set is enough to 
remove that stubborn waxy 
build-up off any logo, corporate 
identity, or publication you 
might have on the ironing 
board. Just type, then shine! 

Houseparty, Housebroken, 

Housefly, Halfwayhouse, 
Phathouse, and Housepaint 


RR 
Decorate your document. 


comprise a variety of faces in 
weight and style, including serif 
and sans serif. My personal 
faves: Rougfhouse - the fear 
and loathing font; Funhouse 
which would do Pee Wee 
proud; and Warehouse - the 
industrial stencil font. 

At the head of aisle 9, this 
week's special, the House type 
set is a steal at US$150 for all 
eleven, or $25 a face. And hey! 
No shoplifting allowed! If 
you've ever spent hours, days, 
or years shining up a typeface, 
you'll know what | mean. All it 
takes is one friendly pal...and 
then someone's got your font in 
their suitcase and ten people 
are taking a vacation in it! — 
Andrea Jenkins 


House Industries: +1 (302) 888 
1218, fax +1 (302) 888 1650. 
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AIDS: 
Not What You Think It Is? 


t's a disease, of course, caused by something called 

the Human Immunodeficiency Virus (HIV), and, of 
course, it’s transmitted by unprotected sex. Or is it? 
Not on your life, according to physiology professor 
Robert Root-Bernstein, a MacArthur Prize-winning 
researcher at Michigan State University. 

Root-Bernstein spends the first 50 pages of his 

carefully documented book demolishing just about 
every preconception you may have had about AIDS. 
Under “Anomalies: Observations about AIDS That Do 
Not Fit the Picture,” he cites study after study that 
shows, among other fairly mind-boggling findings, 
that many people with HIV remain healthy while 


Observations about AIDS that don't fit the picture. 


others without HIV die of AIDS-like illnesses, and that 
HIV is difficult to sexually transmit. 

Root-Bernstein lays the blame for AIDS on immune 
suppression by drugs (either intravenous recreational 
drugs, routine doses of prescription antibiotics, or 
the two in combination), not on questionable sexual 
practices and a harmless retrovirus. 

C'mon, you say, how can the world scientific estab- 
lishment, and the US government (which in '94 will 
spend $1.3 billion dollars on AIDS) be wrong? Very 
easily, says Root-Bernstein when, as his subtitle 
suggests, political motivations force researchers into 
a conceptual straitjacket before they are ready. - Ken 
Coupland 


Rethinking AIDS: The Tragic Cost of Premature Consensus, by Robert 
Root-Bernstein, US $27.95. Free Press (MacMillan): +1 (212) 702-2000 
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You’ re not playing By their rules arlymore... sa 


Axis the Gamecheater gives you a few new tricks in your favorite games — 
special powers, enhanced weapons, and extra lives. So now you can get on 
with the adventure, past that nasty spiked pit, without burning your last life in 
a bad Super Dave imitation. Or you can loose your vengeance with that outlaw 
turbo laser cannon you've always wanted. With Axis the Gamecheater, you get 
the little boost you need to keep the game fun! Superpowers are yours on 
demand — with just the press of a key! 


Axis the Gamecheater provides custom cheats for dozens of the most 
popular games, on PCs or Macs, and we're adding new games all the time. 
Available now at: Best Buy, CompUSA, Egghead Software, Electronics 
Boutique, Software Etc., or wherever exciting software is sold! 


Fi or more information, call 


or 901-682-9676, Fax: 901-682-9691 


Copyright ©1993-94, Baseline Publishing, Inc. All rights foreign and domestic reserved. Axis the Gamecheater and the Baseline logo are trademarks 
of Baseline Publishing, Inc. All other names are trademarks of their respective holders. Help! I'm being held captive in the fine-print disclaimer! 


Retinaburn 


nlike most other “fractal 
Ui. Retinaburn isn't a 
techie demo of some mathe- 
matical hypothesis, it's a piece 
of digital art. The producers shy 
away from the familiar "scarab" 
fractal form, and instead tweak 
their formulas to generate 
ghostly fractal cityscapes, 
mountain ranges, and neo- 
abstract expressionist designs. 
Retinaburn is also a silent tape, 
intended to create an "intelli- 
gent environment" (Alvin 


-1 


2 


Digital party art. 


Toffler's term for a place where 
something interesting is always 
going on) at raves, parties, or in 
your living room. Try it out — 
throw any sounds onto your 
stereo, from Eno to Perry Como. 
Retinaburn will add an extra 
dimension to it all (and it really 
does mess with Perry's croon- 
ings). — Richard Kadrey 


Retinaburn: US$17.95. 21st 
Century Art, Box 382, Needham, 
MA 02192. 


WIRED MARCH 


In Hindsight, It Could've Been a Lot Better 


ometimes the author is more interesting than the subject. This is 

true with Hindsights, written by Guy Kawasaki, one of Apple Com- 
puter's original “evangelists” - the folks who tried to rustle up software 
developers for the Macintosh bandwagon. After Kawasaki left Apple, he 
wrote The Macintosh Way, an outrageously humorous book about mar- 
keting. Kawasaki's a funny guy, but he's also an audacious self-promot- 
er - indeed, he's offering anyone who purchases Hindsights in advance 
of its publication a $22.95 copy of his latest software: UnderWare, a 
screen entertainment utility. And Kawasaki doesn't stop there. He says 
he wrote this book because his wife was about to leave him, and he 
needed advice about how to deal with this situation. So he searched for 
an answer in a book, but he could only find books full of platitudes. So 
he wrote his own - except, it’s full of other people's platitudes. 

Here's the template for the book: There's a short quote from some 
famous person, like Helen Hayes, obviously snatched from Bartlett's or 
a similar source. Then comes three or four pages of life experiences as 
told by some famous person, like Bill Walsh, football coach; Steve Woz- 
niak, inventor of the Macintosh; Anita Roddick, founder of The Body 
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Shop; Hans Bethe, physicist; or Tom Peters, management guru. Some 
are not so famous but have accomplished something, like Brenda Reed, 
who spent decades battling the US government to get her husband a 
postmortem Silver Star for his actions in Vietnam; or Del Martin and 
Phyllis Lyon, lesbian activists; or Harold Gordon, a Holocaust survivor 
Kawasaki accidentally met at a bookstore in Monterey, California. 

Most of these people say what you expect them to say. Ruth Graham, 
wife of Billy, says, “The important thing is to know when to disagree. 
You never disagree when tired... Never disagree with your hair up in 
rollers.” Dave Foreman, eco-warrior, says, “You can’t compromise on 
your principles.” Victoria, a victim of abuse, says, “Words don’t mean 
shit. What counts is what people do.” And Wozniak offers this advice: 
“Find something you are good at, work on it, and eventually you can 
succeed and make your life.” 

In general, this book is long on hindsights, but short on insights. I 
sure hope it saved Kawasaki’s marriage, because there’s not enough 
inspiration in here to save anybody else's. - Sylvia Paull 


Hindsights: The Wisdom and Breakthroughs of Remarkable People, by Guy Kawasaki, US$22.95. Beyond 
Words Publishing, Inc: +1 (503) 647 5109, (800) 28 9673 
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Four-Disc Drive 


ill 1994 be the year when the market for the 

MiniDisc really takes off? Sony thinks so, point- 
ing out that this new digital format is flying off the 
shelves twice as fast as the compact disc did in its 
early days. 

To prime the pump, the company has just 
launched a second generation of products in Japan, 
including the first MiniDisc car player. With its abil- 
ity to store ten seconds worth of sound in microchip 
memory (thus providing instant recall in case the 
pickup temporarily bounces off the medium), the 
new player is better suited to bumpy roads than 
compact disc players. So when your pickup (or 
Honda) jumps, the MiniDisc plays on, allowing the 
optics time to get back on track before you notice 
that anything's wrong. 


MiniDisc car player: Bump-proof tunes for rough riders. 


The player comes in both basic and deluxe models. 


The deluxe features a built-in changer whose maga- 


zine holds four discs for a total of five hours of contin- 


uous playing time. And it’s small enough to fit right 


into the dash (no more rooting around in the trunk to 


change discs). 


A cute feature is the controller that attaches to the 


steering column. This allows you to change discs, 
select tracks, and crank up the volume all without 
taking your hands off the wheel. It also means that 


you might turn on Smashing Pumpkins instead of the 


windshield wipers, but, hey, that’s life in the fast 
lane. - Bob Johnstone 


MiniDisc Car Player: basic model ¥79,800 (US$740); deluxe model 
¥120,000 (US$1,110). Sony: (800) 848 7669, +1 (201) 930 6432. 
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Economy of Ideas 


490 legal dismissal of the rights of “primitives” 
will be soon return to haunt us. 


Information Is Perishable. 

With the exception of the rare classic, most 
information is like farm produce. Its quality 
degrades rapidly both over time and in distance 
from the source of production. But even here, 
value is highly subjective and conditional. Yes- 
terday's papers are quite valuable to the histori- 
an. In fact, the older they are, the more valuable 
they become. On the other hand, a commodities 
broker might consider news of an event that 
occurred more than an hour ago to have lost 
any relevance. 


facts, useful or not, intelligible or inscrutable, 
germane or irrelevant. Computers can crank 
out new data all night long without human 
help, and the results may be offered for sale as 
information. They may or may not actually be 
so. Only a human being can recognize the 
meaning that separates information from data. 

In fact, information, in the economic sense of 
the word, consists of data which have been 
passed through a particular human mind and 
found meaningful within that mental context. 
One fella's information is all just data to some- 
one else. If you're an anthropologist, my 
detailed charts of Tasaday kinship patterns 
might be critical information to you. If you're a 
banker from Hong Kong, they might barely 
seem to be data. 


III. INFORMATION 
IS A RELATIONSHIP 


Meaning Has Value 

and Is Unique to Each Case. 

In most cases, we assign value to information 
based on its meaningfulness. The place where 
information dwells, the holy moment where 
transmission becomes reception, is a region 
which has many shifting characteristics and 
flavors depending on the relationship of sender 
and receiver, the depth of their interactivity. 

Each such relationship is unique. Even in 
cases where the sender is a broadcast medium, 
and no response is returned, the receiver is 
hardly passive. Receiving information is often 
as creative an act as generating it. 

The value of what is sent depends entirely on 
the extent to which each individual receiver 
has the receptors - shared terminology, atten- 
tion, interest, language, paradigm - necessary 
to render what is received meaningful. 

Understanding is a critical element increas- 
ingly overlooked in the effort to turn informa- 
tion into a commodity. Data may be any set of 
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Familiarity Has More Value 

than Scarcity. 

With physical goods, there is a direct correla- 
tion between scarcity and value. Gold is more 
valuable than wheat, even though you can't eat 
it. While this is not always the case, the situa- 
tion with information is often precisely the 
reverse. Most soft goods increase in value as 
they become more common. Familiarity is an 
important asset in the world of information. 
It may often be true that the best way to raise 
demand for your product is to give it away. 

While this has not always worked with share- 
ware, it could be argued that there is a connec- 
tion between the extent to which commercial 
software is pirated and the amount which gets 
sold. Broadly pirated software, such as Lotus 1- 
2-5 or WordPerfect, becomes a standard and 
benefits from Law of Increasing Returns based 
on familiarity. 

In regard to my own soft product, rock "n' roll 
songs, there is no question that the band I write 
them for, the Grateful Dead, has increased its 
popularity enormously by giving them away. 
We have been letting people tape our concerts 
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since the early seventies, but instead of reduc- 
ing the demand for our product, we are now the 
largest concert draw in America, a fact that is at 
least in part attributable to the popularity gen- 
erated by those tapes. 

True, I don’t get any royalties on the millions 
of copies of my songs which have been extract- 
ed from concerts, but I see no reason to com- 
plain. The fact is, no one but the Grateful Dead 
can perform a Grateful Dead song, so if you 
want the experience and not its thin projection, 
you have to buy a ticket from us. In other words, 
our intellectual property protection derives 
from our being the only real-time source of it. 


Exclusivity Has Value. 
The problem with a model that turns the physi- 
cal scarcity/value ratio on its head is that some- 
times the value of information is very much 
based on its scarcity. Exclusive possession of 
certain facts makes them more useful. If every- 
one knows about conditions which might drive 
a stock price up, the information is valueless. 
But again, the critical factor is usually time. 
It doesn't matter if this kind of information 
eventually becomes ubiquitous. What matters 
is being among the first who possess it and act 
on it. While potent secrets usually don't stay 
secret, they may remain so long enough to 
advance the cause of their original holders. 


Point of View and Authority Have Value. 
In a world of floating realities and contradictory 
maps, rewards will accrue to those commenta- 
tors whose maps seem to fit their territory 
snugly, based on their ability to yield predic- 
table results for those who use them. 

In aesthetic information, whether poetry or 
rock 'n' roll, people are willing to buy the new 
product of an artist, sight-unseen, based on 
their having been delivered a pleasurable expe- 
rience by previous work. 

Reality is an edit. People are willing to pay for 
the authority of those editors whose point of 
view seems to fit best. And again, point of view 
is an asset which cannot be stolen or duplicated. 
No one sees the world as Esther Dyson does, 
and the handsome fee she charges for her 
newsletter is actually payment for the privilege 
of looking at the world through her unique eyes. 


Time Replaces Space. 

In the physical world, value depends heavily on 
possession or proximity in space. One owns the 
material that falls inside certain dimensional 
boundaries. The ability to act directly, exclu- 
sively, and as one wishes upon what falls inside 
those boundaries is the principal right of own- 


ership. The relationship between value and 
scarcity is a limitation in space. 

In the virtual world, proximity in time is a 
value determinant. An informational product is 
generally more valuable the closer purchaser 
can place themselves to the moment of its 
expression, a limitation in time. Many kinds of 
information degrade rapidly with either time or 
reproduction. Relevance fades as the territory 
they map changes. Noise is introduced and 
bandwidth lost with passage away from the 
point where the information is first produced. 

Thus, listening to a Grateful Dead tape is 
hardly the same experience as attending a 
Grateful Dead concert. The closer one can get to 
the headwaters of an informational stream, the 
better one’s chances of finding an accurate 
picture of reality in it. In an era of easy repro- 
duction, the informational abstractions of popu- 
lar experiences will propagate out from their 
source moments to reach anyone who’s inter- 
ested. But it’s easy enough to restrict the real 
experience of the desirable event, whether 
knock-out punch or guitar lick, to those willing 
to pay for being there. 


The Protection of Execution 

In the hick town I come from, they don’t give 
you much credit for just having ideas. You are 
judged by what you can make of them. As 
things continue to speed up, | think we see 
that execution is the best protection for those 
designs which become physical products. Or, as 
Steve Jobs once put it, “Real artists ship.” The 
big winner is usually the one who gets to the 
market first (and with enough organizational 
force to keep the lead). 

But, as we become fixated upon information 
commerce, many of us seem to think that origi- 
nality alone is sufficient to convey value, deser- 
ving, with the right legal assurances, of a steady 
wage. In fact, the best way to protect intellectu- 
al property is to act on it. It's not enough to 
invent and patent; one has to innovate as well. 
Someone claims to have patented the micro- 
processor before Intel. Maybe so. If he'd actual- 
ly started shipping microprocessors before 
Intel, his claim would seem far less spurious. 


Information as Its Own Reward 

Itis now a commonplace to say that money is 
information. With the exception of Krugerrands, 
crumpled cab fare, and the contents of those 
suitcases that drug lords are reputed to carry, 
most of the money in the informatized world is 
in ones and zeros. The global money supply 
sloshes around the Net, as fluid as weather. It is 
also obvious, that information has become as 


fundamental to the creation of modern wealth 
as land and sunlight once were. 

What is less obvious is the extent to which 
information is acquiring intrinsic value, not as 
a means to acquisition but as the object to be 
acquired. I suppose this has always been less 
explicitly the case. In politics and academia, 
potency and information have always been 
closely related. 

However, as we increasingly buy information 
with money, we begin to see that buying infor- 
mation with other information is simple eco- 
nomic exchange without the necessity of con- 
verting the product into and out of currency. 
This is somewhat challenging for those who 
like clean accounting, since, information theory 
aside, informational exchange rates are too 
squishy to quantify to the decimal point. 

Nevertheless, most of what a middle-class 
American purchases has little to do with sur- 
vival. We buy beauty, prestige, experience, 
education, and all the obscure pleasures of 
owning. Many of these things can not only be 
expressed in nonmaterial terms, they can be 
acquired by nonmaterial means. 

And then there are the inexplicable pleasures 
of information itself, the joys of learning, know- 
ing, and teaching; the strange good feeling of 
information coming into and out of oneself. 
Playing with ideas is a recreation which people 
are willing to pay a lot for, given the market for 
books and elective seminars. We'd likely spend 
even more money for such pleasures if we 
didn't have so many opportunities to pay for 
ideas with other ideas. 

This explains much of the collective *volun- 
teer" work which fills the archives, newsgroups, 
and databases of the Internet. Its denizens are 
not working for “nothing,” as is widely believed. 
Rather they are getting paid in something 
besides money. It is an economy which consists 
almost entirely of information. 

This may become the dominant form of 
human trade, and if we persist in modeling 
economics on a strictly monetary basis, we may 
be gravely misled. 


Getting Paid in Cyberspace 
How all the foregoing relates to solutions to the 
crisis in intellectual property is something l've 
barely started to wrap my mind around. It's 
fairly paradigm warping to look at information 
through fresh eyes - to see how very little it is 
like pig iron or pork bellies, and to imagine the 
tottering travesties of case law we will stack up 
if we go on legally treating it as though it were. 
As l've said, I believe these towers of outmod- 
ed boilerplate will be a smoking heap sometime 
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in the next decade, and we mind miners will 
have no choice but to cast our lot with new 
systems that work. 

Pm not really so gloomy about our prospects 
as readers of this jeremiad so far might con- 
clude. Solutions will emerge. Nature abhors a 
vacuum and so does commerce. 

Indeed, one of the aspects of the electronic 
frontier which I have always found most 
appealing - and the reason Mitch Kapor and I 
used that phrase in naming our foundation - is 
the degree to which it resembles the 19th-cen- 
tury American West in its natural preference for 
social devices that emerge from its conditions 
rather than those that are imposed from the 
outside. 

Until the West was fully settled and *civi- 
lized" in this century, order was established 
according to an unwritten Code of the West, 
which had the fluidity of common law rather 
than the rigidity of statutes. Ethics were more 
important than rules. Understandings were 
preferred over laws, which were, in any event, 
largely unenforceable. 

I believe that law, as we understand it, was 
developed to protect the interests which arose 
in the two economic “waves” which Alvin Tof- 
fler accurately identified in The Third Wave. 
The First Wave was agriculturally based and 
required law to order ownership of the princi- 
pal source of production, land. In the Second 
Wave, manufacturing became the economic 
mainspring, and the structure of modern law 
grew around the centralized institutions that 
needed protection for their reserves of capital, 
labor, and hardware. 

Both of these economic systems required 
stability. Their laws were designed to resist 
change and to assure some equability of distrib- 
ution within a fairly static social framework. 
The empty niches had to be constrained to pre- 
serve the predictability necessary to either land 
stewardship or capital formation. 

In the Third Wave we have now entered, infor- 
mation to a large extent replaces land, capital, 
and hardware, and information is most at home 
in a much more fluid and adaptable environ- 
ment. The Third Wave is likely to bring a funda- 
mental shift in the purposes and methods of law 
which will affect far more than simply those 
statutes which govern intellectual property. 

The “terrain” itself - the architecture of the 
Net - may come to serve many of the purposes 
which could only be maintained in the past by 
legal imposition. For example, it may be unnec- 
essary to constitutionally assure freedom of 
expression in an environment which, in the 
words of my fellow EFF co-founder John 
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Economy of Ideas 


Gilmore, “treats censorship as a malfunction” 
and reroutes proscribed ideas around it. 

Similar natural balancing mechanisms may 
arise to smooth over the social discontinuities 
which previously required legal intercession to 
set right. On the Net, these differences are more 
likely to be spanned by a continuous spectrum 
that connects as much as it separates. 

And, despite their fierce grip on the old legal 
structure, companies that trade in information 
are likely to find that their increasing inability 
to deal sensibly with technological issues will 
not be remedied in the courts, which won’t be 
capable of producing verdicts predictable 
enough to be supportive of long-term enter- 


prise. Every litigation will become like a game 
of Russian roulette, depending on the depth of 
the presiding judge’s clue-impairment. 

Uncodified or adaptive “law,” while as “fast, 
loose, and out of control” as other emergent 
forms, is probably more likely to yield some- 
thing like justice at this point. In fact, one can 
already see in development new practices to 
suit the conditions of virtual commerce. The 
life forms of information are evolving methods 
to protect their continued reproduction. 

For example, while all the tiny print on a 
commercial diskette envelope punctiliously 
requires a great deal of those who would open 
it, few who read those provisos follow them to 
the letter. And yet, the software business remains 
a very healthy sector of the American economy. 

Why is this? Because people seem to eventu- 
ally buy the software they really use. Once a 
program becomes central to your work, you 
want the latest version of it, the best support, 
the actual manuals, all privileges attached to 
ownership. Such practical considerations will, 
in the absence of working law, become more 
and more important in getting paid for what 
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might easily be obtained for nothing. 

I do think that some software is being pur- 
chased in the service of ethics or the abstract 
awareness that the failure to buy it will result in 
its not being produced any longer, but I’m going 
to leave those motivators aside. While I believe 
that the failure of law will almost certainly 
result in a compensating re-emergence of 
ethics as the ordering template of society, this is 
a belief I don't have room to support here. 

Instead, | think that, as in the case cited 
above, compensation for soft products will be 
driven primarily by practical considerations, all 
of them consistent with the true properties of 
digital information, where the value lies in it, 
and how it can be both manipulated and pro- 
tected by technology. 


While the conundrum remains a conundrum, 
I can begin to see the directions from which 
solutions may emerge, based in part on broad- 
ening those practical solutions which are 
already in practice. 


Relationship and Its Tools 

I believe one idea is central to understanding 
liquid commerce: Information economics, in 
the absence of objects, will be based more on 
relationship than possession. 

One existing model for the future conveyance 
of intellectual property is real-time perfor- 
mance, a medium currently used only in the- 
ater, music, lectures, stand-up comedy, and 
pedagogy. I believe the concept of performance 
will expand to include most of the information 
economy, from multicasted soap operas to 
stock analysis. In these instances, commercial 
exchange will be more like ticket sales to a 
continuous show than the purchase of discrete 
bundles of that which is being shown. 

The other existing, model, of course, is ser- 
vice. The entire professional class - doctors, 
lawyers, consultants, architects, and so on - 
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are already being paid directly for their intel- 
lectual property. Who needs copyright when 
you're on a retainer? 

In fact, until the late 18th century this model 
was applied to much of what is now copyright- 
ed. Before the industrialization of creation, 
writers, composers, artists, and the like pro- 
duced their products in the private service of 
patrons. Without objects to distribute in a mass 
market, creative people will return to a condi- 
tion somewhat like this, except that they will 
serve many patrons, rather than one. 

We can already see the emergence of compa- 
nies which base their existence on supporting 
and enhancing the soft property they create 
rather than selling it by the shrink-wrapped 
piece or embedding it in widgets. 

Trip Hawkins’s new company for creating 
and licensing multimedia tools, 5DO, is an 
example of what I’m talking about. 5DO doesn't 
intend to produce any commercial software or 
consumer devices. Instead, it will act as a kind 
of private standards setting body, mediating 
among software and device creators who will 
be their licensees. It will provide a point of 
commonality for relationships between a broad 
spectrum of entities. 

In any case, whether you think of yourself as 
a service provider or a performer, the future 
protection of your intellectual property will 
depend on your ability to control your relation- 
ship to the market - a relationship which will 
most likely live and grow over a period of time. 

The value of that relationship will reside in 
the quality of performance, the uniqueness of 
your point of view, the validity of your exper- 
tise, its relevance to your market, and, underly- 
ing everything, the ability of that market to 
access your creative services swiftly, conve- 
niently, and interactively. 


Interaction and Protection 

Direct interaction will provide a lot of intellec- 
tual property protection in the future, and, 
indeed, already has. No one knows how many 
software pirates have bought legitimate copies of 
a program after calling its publisher for technical 
support and offering some proof of purchase, but 
I would guess the number is very high. 

The same kind of controls will be applicable 
to *question and answer" relationships between 
authorities (or artists) and those who seek their 
expertise. Newsletters, magazines, and books 
will be supplemented by the ability of their 
subscribers to ask direct questions of authors. 

Interactivity will be a billable commodity 
even in the absence of authorship. As people 
move into the Net and increasingly get their 
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information directly from its point of produc- 
tion, unfiltered by centralized media, they will 
attempt to develop the same interactive ability 
to probe reality that only experience has pro- 
vided them in the past. Live access to these 
distant “eyes and ears” will be much easier to 
cordon than access to static bundles of stored 
but easily reproducible information. 

In most cases, control will be based on 
restricting access to the freshest, highest band- 
width information. It will be a matter of defin- 
ing the ticket, the venue, the performer, and the 
identity of the ticket holder, definitions which I 
believe will take their forms from technology, 
not law. In most cases, the defining technology 
will be cryptography. 


Crypto Bottling 

Cryptography, as l've said perhaps too many 
times, is the “material” from which the walls, 
boundaries - and bottles - of cyberspace will 
be fashioned. 

Of course there are problems with cryptogra- 
phy or any other purely technical method of 
property protection. It has always appeared to 
me that the more security you hide your goods 
behind, the more likely you are to turn your 
sanctuary into a target. Having come from a 
place where people leave their keys in their 
cars and don't even have keys to their houses, I 
remain convinced that the best obstacle to 
crime is a society with its ethics intact. 

While I admit that this is not the kind of soci- 
ety most of us live in, I also believe that a social 
overreliance on protection by barricades rather 
than conscience will eventually wither the 
latter by turning intrusion and theft into a sport, 
rather than a crime. This is already occurring 
in the digital domain as is evident in the activi- 
ties of computer crackers. 

Furthermore, I would argue that initial 
efforts to protect digital copyright by copy pro- 
tection contributed to the current condition in 
which most otherwise ethical computer users 
seem morally untroubled by their possession of 
pirated software. 

Instead of cultivating among the newly com- 
puterized a sense of respect for the work of 
their fellows, early reliance on copy protection 
led to the subliminal notion that cracking into a 
software package somehow “earned” one the 
right to use it. Limited not by conscience but by 
technical skill, many soon felt free to do what- 
ever they could get away with. This will contin- 
ue to be a potential liability of the encryption of 
digitized commerce. 

Furthermore, it's cautionary to remember 
that copy protection was rejected by the market 


in most areas. Many of the upcoming efforts to 
use cryptography-based protection schemes 
will probably suffer the same fate. People are 
not going to tolerate much that makes comput- 
ers harder to use than they already are without 
any benefit to the user. 

Nevertheless, encryption has already demon- 
strated a certain blunt utility. New subscrip- 
tions to various commercial satellite TV ser- 
vices skyrocketed recently after their deploy- 
ment of more robust encryption of their feeds. 
This, despite a booming backwoods trade in 
black decoder chips, conducted by folks who'd 
look more at home running moonshine than 
cracking code. 

Another obvious problem with encryption as 
a global solution is that once something has 
been unscrambled by a legitimate licensee, it 
may be available to massive reproduction. 

In some instances, reproduction following 
decryption may not be a problem. Many soft 
products degrade sharply in value with time. It 
may be that the only real interest in such prod- 
ucts will be among those who have purchased 
the keys to immediacy. 

Furthermore, as software becomes more 
modular and distribution moves online, it will 
begin to metamorphose in direct interaction 
with its user base. Discontinuous upgrades will 
smooth into a constant process of incremental 
improvement and adaptation, some of it man- 
made and some of it arising through genetic 
algorithms. Pirated copies of software may 
become too static to have much value to anyone. 

Even in cases such as images, where the 
information is expected to remain fixed, the 
unencrypted file could still be interwoven with 
code which could continue to protect it by a 
wide variety of means. 

In most of the schemes I can project, the file 
would be “alive” with permanently embedded 
software that could “sense” the surrounding con- 
ditions and interact with them. For example, it 
might contain code that could detect the process 
of duplication and cause it to self-destruct. 

Other methods might give the file the ability 
to *phone home" through the Net to its original 
owner. The continued integrity of some files 
might require periodic “feeding” with digital 
cash from their host, which they would then 
relay back to their authors. 

Of course files that possess the independent 
ability to communicate upstream sound 
uncomfortably like the Morris Internet Worm. 
*Live" files do have a certain viral quality. And 
serious privacy issues would arise if everyone's 
computer were packed with digital spies. 

The point is that cryptography will enable 


protection technologies that will develop rapidly 
in the obsessive competition that has always 
existed between lock-makers and lock-breakers. 

But cryptography will not be used simply for 
making locks. It is also at the heart of both digi- 
tal signatures and the aforementioned digital 
cash, both of which I believe will be central to 
the future protection of intellectual property. 

I believe that the generally acknowledged 
failure of the shareware model in software had 
less to do with dishonesty than with the simple 
inconvenience of paying for shareware. If the 
payment process can be automated, as digital 
cash and signature will make possible, I believe 
that soft product creators will reap a much 
higher return from the bread they cast upon the 
waters of cyberspace. 

Moreover, they will be spared much of the 
overhead presently attached to the marketing, 
manufacture, sales, and distribution of informa- 
tion products, whether those products are com- 
puter programs, books, CDs, or motion pictures. 
This will reduce prices and further increase the 
likelihood of noncompulsory payment. 

But of course there is a fundamental problem 
with a system that requires, through technolo- 
gy, payment for every access to a particular 
expression. It defeats the original Jeffersonian 
purpose of seeing that ideas were available to 
everyone regardless of their economic station. I 
am not comfortable with a model that will 
restrict inquiry to the wealthy. 


An Economy of Verbs 

The future forms and protections of intellectual 
property are densely obscured at this entrance 
to the Virtual Age. Nevertheless, I can make (or 
reiterate) a few flat statements that I earnestly 
believe won't look too silly in 50 years. 

* [n the absence of the old containers, almost 
everything we think we know about intellectual 
property is wrong. We're going to have to un- 
learn it. We're going to have to look at informa- 
tion as though we'd never seen the stuff before. 
* The protections that we will develop will rely 
far more on ethics and technology than on law. 
* Encryption will be the technical basis for most 
intellectual property protection. (And should, for 
many reasons, be made more widely available.) 
* The economy of the future will be based on 
relationship rather than possession. It will be 
continuous rather than sequential. 

* And finally, in the years to come, most human 
exchange will be virtual rather than physical, 
consisting not of stuff but the stuff of which 
dreams are made. Our future business will be 
conducted in a world made more of verbs than 
nouns. m m m 
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NETSURFER: EUGENE MOSIER 


edited by Kristin Spence 


Choosing the right type of Internet service and service provider is still no walk on the 
beach. The following information should help ease you gently into the waves. 
The Internet can be reached via three fundamentally different types of connection: 
Direct IP, Terminal, and Gateway. Direct IP (or "Direct Internet Protocol") connec- 
tions are the most flexible and desirable. A direct IP link allows your local com- 
puter to send and receive IP packets directly; thereby making available virtual- 
ly all of the Net's resources. Direct IP links support your favorite GUI-based 
software (such as NCSA's Mosaic - see Wired 2.01, page 136), and allow multi- 
ple, simultaneous connections to remote sites: Jumping among sessions is 
as easy as a click of the mouse or a touch of the key. This is the only way to 
be truly wired: You can read your mail, open multiple IRC channels, down- 
load files via ftp, and play on a MUD - all at the same time. 
IP connections are still somewhat difficult to obtain for the typical 
home.net.user, because of hardware and software requirements (most 
call for nonstandard software; a 14-thousand baud (14.4 k) modem is 
recommended), limited availability, and cost (US$20 per month plus $2 
per hour is typical). However, direct IP should become a more feasible 
alternative as service and software providers improve support and 
modem prices continue to drop. 
Terminal-based connections are a less elegant, less flexible, yet more 
widely accessible net.connection.alternative. Connections of this sort 
reduce your snazzy PC to a not-quite-so-dumb terminal, connected to a 
remote host computer via a modem and POTS (plain old telephone ser- 
vice) line. The going rate for such basic shell accounts - usually including 
electronic mail, telnet, and some means of access to Usenet news - is 
US$20-$35 per month for unlimited access. System depending, you may also 
have access to ftp, gopher, IRC, and other tasty treats. (Regardless, they are 
just a telnet session away!) 
Certain conferencing systems - such as the Well, Mindvox, and Delphi - also 
offer terminal-based access to these Internet services. For many users, such 
systems offer the best of both worlds - an electronic home community in which to 
establish residence, and a means by which to sail the seas of the greater Net. Still 
other online services (including America Online, CompuServe, and Prodigy, as well as 
many local BBSes) tout Internet connectivity, but buyer beware: These systems cur- 
rently offer only e-mail gateways to the Internet - in no way a substitute for interactive 
services such as telnet or ftp. Despite this limitation, large online services can be finan- 
cially attractive to seekers of e-mail-only net.access: Their GUI clients support the composing 
and reading of mail offline, and their widespread local access numbers reduce phone bills 
(though watch for potentially costly per-message fees). 
Like choosing a board, selecting the net.connection.method that is right for you is a personal decision, 
based on your level of experience, your need for particular capabilities, your tolerance for disgusting user 


interfaces, and your bank account balance. But one way or another, it's relatively easy to reach the beach. - 


Jonathan Steuer (jonathan@cyborganic.com) Next Issue: Getting your very own direct IP connection. 
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Double Double, Toil and Trouble 
Hear ye, all practicing witches and warlocks! Supernatural 


School's Out - University MOOs Are In 
Never heard of Diversity University, you say? Well, 
check your Net.College listings in years to come, and 
chances are, you'll find this atypical MOO within the 
ranks. Based on the LambdaMOO program popularized 
by Pavel Curtis at Xerox PARC, DU’s mission is to broad- 
en the variety of educational experiences available on 
the Net. Using a college campus metaphor, the DU-MOO 
currently boasts interactive classrooms, a comfortable 
student commons (where you can take a study break 
and peek into a unique, multilevel fishtank), a school news- 
paper, bulletin boards with meeting announcements, 
and extensive help files. Among the helpful wizards are 
an international group of educators and collaborators, 
eager to establish reputable live classes and conferences 
(also perfect for the disabled, or for those whose facilities 
are limited). Programmers or professional educators 
interested in participating in education on the cutting 
edge should e-mail DU at mooGerau.db.erau.edu. Other 
interested surfers should te/net to erau.db.erau.edu 8888 
and follow the login prompts. 


Kids, Don't Try This at Home 
The mission of the The Journal of Irreproducible Results 
(JIR) is to bring you news about overly stimulating re- 
search and ideas, as well as updates on the annual 
ig-Nobel Prize and ceremony - one honoring "achieve- 
ments that cannot or should not be reproduced" in the 
scientific community or elsewhere. Published jointly with 
The MIT Museum, Mini-JIR is the official, electronic organ 
of the Society for Basic Irreproducible Research. Articles 
included in the November/December 1993 issue includ- 
ed "The Saluting Fetus," "Scientific Gossip" (regular 
column), and "How to Testify to Congress." JIR is distribu- 
ted six to twelve times a year. To subscribe, send an 
e-mail message to /istserv@mitvma.mit.edu or 
listserv@mitvma with subscribe mini-jir your-name-here 
as its sole body text. If you hanker for more, e-mail jir 
Gmit.edu with editorial questions. 


Jack In Before You Tune In 
If you're a big fan of the Warner Brothers - not the studio, 
of course, but the animated stars of Fox network's 
Animaniacs series - then you'll definitely want to check 
this wave out. Follow the antics of Yakko, Wakko, and 
sister Dot by fingering hendry@ helios.physics. utoronto.ca. 
Here, Paul Hendry gardens the Animaniacs Future Episode 
List as a service to fans around the world. One glance 
will usually show you a detailed blow-by-blow of pro- 
gramming for the following two weeks or so. And if you're 
still hungry for more, be sure to visit the Brothers' Usenet 
site at alt.tv.animaniacs. 


surfers combing the beaches for eye of newt and ear of 
bat need look no further than slopoke.mlb.semi.harris.com 
-an anonymous ftp site and mystic ground fecund with 
abstracts from Magick in Theory and Practice (and many 
other titles by Aleister Crowley), tantric rituals, GIFs, docu- 
ments defining Chaos, and more! As the dark Crowley-wizard 
himself said, "Magick is the Science and Art of causing Change 


to occur in conformity with Will." The routing spell to weave 
is cd /pub/magick. 


Of Fire, and Scales, and. . .Chatter? 
Hiding away in his virtual electronic lairsleeps MaurThe 
Dragon. His slumber, however, can be easily broken when 
you enter CHAT, the Conversational Hypertext Access Tech- 
nology site established by Communications Canada, whose 
natural language information system is dedicated to the 
development of and experimentation with interactive 
technology. For a simulated conversation with the dragon, 
telnet to debra.dgbt.doc.ca and login as chat; type Maur at 
the "information file" prompt. The stage is set with a brief 
description of your environs before you're brought face 
to face with the mighty drake - your only weapon your 
words, as you bargain, challenge, or plead with Maur's 
unforgiving mass. (And, if you are charred to a crisp, you'll 
still be able to reincarnate to try again.) Sharpen your wit 
and harden your verbal armory before entering this cave. 


Drift No More 
This Canadian BBS first went online in1989, and is still a 
free access site. Today, Driftnet boasts a 200-Mbyte SCSI 
drive and 14.4-k baud capability (though it still lives on 
only a single POTS line). The board has evolved into a 
provider of technical references, security programs, and 
network utilities, and continues to maintain a collection of 
obsolete and otherwise oddball stuff suited to older com- 
puters. Driftnet's forte, however, is anti-viral news and info. 
Itis the source for virtually anything in the anti-virus field 
(with the exception of updates on NAV, CPAV, and MSAV). 
Posted files have been tested and proven through reliable 
sources, and survived a battery of anti-nasty probes before 
they become available for download. You can surf sysop 
Wallace Hale's files by dialing +7 (506) 325 9002. 


Weekly World Newsgroup 
Now touching down on Planet Usenet: alt.alien.visitors — 


a current and comprehensive listing of extraterrestrial 
accounts. HEAR actual Netnaut accounts of UFO encounters. 
READ the shocking truth about Eisenhower's secret treaty 
with the Zeta Reticulans (Hoover was also in on this one). 
DISCOVER the connection between the Branch Davidians, CIA, 
drug money, Nostradamus, and the alien plot to mine our planet 
for human pituitary glands. Miss a single post, and you could end 


up an entrée for these reptilian invaders. Tune in - this stuff is 
as real as a crop circle! 
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The Net is burgeoning with electronic “alters” of many classic 
works of literature - Lewis Carroll's Jabberwocky” among them - 
though many might contest the lucidity of the e-scribe in question. 
Robert McNally recently decided to write Carroll's poem on his 
Apple Newton. The resulting, um, interpretation (which has 
been floating upon many waves of the greater Net) goes some- 
thing like this: 


Tablespoons 
Teas Willis, and the sticky tours 
Did gym and Gibbs in the wake. 
All mimes were the borrowers, 
And the moderate Belgrade. 
“Beware the tablespoon my son, 
The teeth that bite, the Claus that catch. 
Beware the Subjects bird, and shred 
The serious Bandwidth!” 
He took his Verbal sword in hand: 
Long time the monitors fog he sought, 
So rested he by the Tumbled tree, 
And stood a while in thought. 
And as in selfish thought he stood, 
The tablespoon, with eyes of Flame, 
Came stifling through the trigger wood, 
And troubled as it came! 
One, two! One, two! And through and though, 
The Verbal blade went thicker shade. 
He left it dead, and with its head, 
He went gambling back. 
“And host Thai slash the tablespoon? 
Come to my arms my bearish boy. 
Oh various day! Cartoon! Cathay!” 
He charted in his joy. 
Teas Willis, and the sticky tours 
Did gym and Gibbs in the wake. 
All mimes were the borrowers, 
And the moderate Belgrade. 


sig / plan of the month 
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Casimir J. Palowitch cjp+@pitt.edu 
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March 30-April 1 

Sumeria; 

San Francisco, California 
Sumeria, or more specifically “The 
International QuickTime & Multime- 
dia Conference and International 
Film Festival,” will bring together all 
multimedia technologies and prod- 
ucts available for the desktop. Regis- 
tration fee includes technology 
tutorials, how-to sessions, product 
sessions, and an international film 
festival - open to the public Friday, 
April 1. More than 100 multimedia 
products will be exhibited and sold 
on the floor. US$249. Call: +1 (415) 
904 0808, fax +1 (415) 904 0888, 
e-mail sumeria@applelink.apple.com. 


April 12-14 

New Media Expo; 

Los Angeles, California 

April marks the maiden voyage of 
this event, sponsored by the same 
folks who bring you Comdex. The 
crowd will consist of business and 
technical executives, interactive 
information providers, distributors, 
and professional users. On the floor 
will be a kaleidoscope of hardware 
platforms, communications gear, 
consumer electronics, and infotain- 
ment software. US$75-$495. The 
Interface Group: +1 (617) 449 6600, 
fax +1 (617) 444 4806. 


April 12-17 

Toward a Scientific Basis for 
Consciousness; Tucson, Arizona 
Invited to this interdisciplinary event 
are representatives from fields such 
as psychology, computer science, 
physics, neuroscience, and philos- 
ophy. The conference, sponsored by 
the departments of psychology and 
anesthesiology at the University of 
Arizona, will feature a host of speak- 
ers covering issues of quantum 
coherence, dendritic microprocess- 
ing, pharmacology, and Jungian 
synchronicity and consciousness. 
Contact Jim Laukes: +1 (602) 624 
8632, fax +1 (602) 621 3269, e-mail 
jlaukes@ccit.arizona.edu. 


April 18-21 

INDC ‘94; 

Funchal, Madera Island, Portugal 
Dedicated to bringing together indi- 
viduals involved in the research and 
development of Information Net- 
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DEDUCTIBLE JUNKETS. 


e. 


Walk through a two-story working model of a desktop computer - 50 times larger than life! 


If You're Headed to Boston for CHI '94 


Historic site of tea parties and witch 
hunts, Boston is also "the attitude capi- 
tal of the world," according to T-shirts 
and hearsay. This town of Irish-Ameri- 
cans and Ivy-Leaguers has also been 
described by non-natives as a vortex of 
ghostly presences and unsettling 
spiritual energy. This year, it is also the 
host of CHI '94. To get in the mood, 
visit The Boston Computer Museum 
and walk through a two-story working 
model of a desktop computer 50 
times larger than life! 

When you tire of human-computer 
relationship studies and begin to long 
for the human-human experience, 
Boston offers a wide array of destina- 
tions and diversions. Hammersley's 
Bistro in the South End serves some of 
the city's best food in a close, cozy 
atmosphere. The Blue Room (not to be 
confused with The Blue Diner near 
Chinatown) in Kendall Square also 
offers phenomenal food in an eclectic 
setting. If it’s down-home barbecue 
you're craving, lick your fingers at Red 
Bones near Davis Square (in Somer- 
ville). The combination of excellent ribs 
served family style and great blues 
music makes for a satisfying meal. For 
a soothing detour, stroll by the foun- 
tain at Copley Plaza, a great place for 
people-watching! 

For less eclectic eats, head for The 
Hilltop Steakhouse, just outside of 
Beantown on Route 1. This is one of 
the largest grossing restaurants in the 
world, serving from 2,000 to 5,000 
dinners a night - 80 percent of them 
steak! Just look for the big Vegas 


cactus and the huge ceramic cows on 
the front lawn.... If you find yourself 
wanting a frothy, frozen treat for des- 
sert, remember to order a frappe (pro- 
nounced "frap"). If you order a milk- 
shake, you'll get a glass of milk, flavor- 
ing, and a few ice shavings. 


Want to tie one on or take in a good 


show? The Boston area offers count- 
less places in which to claim a bar- 
stool (hey, it js a college town). The 
Miracle of Science near MIT is a tech- 
no-hip bar for engineers with designs 
on liberating the libido via technol- 


ogy. The Cactus Club is great for Jell-O 


shots. And The Rattlesnake Bar boasts 
the best margaritas in town. Gren- 
del's Den on Winthrop has an English 
pub feel, and good Boston beer on 
tap. For the club/bar scene, The West- 
ern Front vaunts reggae and world 
beat, while The Causeway stages 
alternative, techno, and industrial 
bands. Wally's jazz club, however, is 

a must-go. This matchbox of a place 
is a melting pot of revelers, the more 
talented of whom sometimes wind 
up on stage in collective jam sessions 
with the booked bands. 

Finally, if you find yourself in the 
express line at Star Market, behind 
that person with seventeen items in- 
stead of twelve, chances are he or 
she is either from MIT and can't read, 
or from Harvard and can't count. 

- Kristin Spence 

Colonial thank-yous to the right- 
coast, Wired staphers; steamy-bowl-of- 
chowder thank-yous to Amy Howorth 
and Brad Fauvre, B-School Survivor. 
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works and Data Communications, 
INDC '94 marks the fifth in this series 
of gatherings. This year's event will 
focus on recent research and devel- 
opment in the field. Speakers will 
address topics such as network 
security, multimedia protocols, high- 
speed networking, and end-user 
applications. An international com- 
mittee with representatives from 
Sweden, Tunisia, Poland, and Japan, 
among others, promises another 
thought-provoking conference. 
35,000 to 100,000 escudos (US$200- 
$570. Contact Professor Pedro Veiga: 
+351 1 3100253, fax +351 1 525843, 
e-mail pedro.veiga@inesc.pt. 


April 23-24 

DIAC-94; 

Cambridge, Massachusetts 

DIAC, or Directions and Implications 
of Advanced Computing, is a bian- 
nual symposium sponsored by CPSR 
- Computer Professionals for Social 
Responsibility - and others. DIAC-94 
raises critical issues regarding the 
use of the National Information 
Infrastructure to increase public 
participation. The symposium will 
take place over the course of two 
days, offering presentations the first 
day, workshops the second. Topics 
will include: Electronic Democracy - 
Directions and Implications, Virtual 
Communities, and Policy. US$75. 
Contact Coralee Whitcomb: e-mail 
cwhitcom@bentley.edu. 


April 24-28 

CHI ‘94; Boston, Massachusetts 
The Association for Computing 
Machinery's Special Interest Group on 
Computer-Human Interaction (ACM/ 
SIGCHI) announces this year's theme, 
"Celebrating Interdependence." 
Opening CHI (pronounced "kie") '94 
will be Mitchell Kapor, chair of the 
Electronic Frontier Foundation. Take 
in tutorials, interactive experiences, 
workshops, research symposia, 
exhibits, and special events. (Be sure 
to catch the panel discussion on 
"Approaches to Managing Deviant 
Behavior in Virtual Communities," 
moderated by Brenda Laurel.) Joy 
Mountford of Apple will give the 
closing presentation. US$500-$2,125. 
Contact Debbie Compere: +1 (410) 
269 6801, fax +1 (410) 267 0332, 
e-mail chi94 office.chi@xerox.com. 


PAULA LERNER/WOODFIN CAMP 


SHOWCASE ON 


PRODUCTION 


TRADE SHOW 


Multimediatrix 


482 Here she is currently immersed in a calen- 
dar-crowding round of projects: a new album, 
a retrospective book of her work, and a tour of 
a new performance piece. 

Anderson's oeuvre goes far beyond mere 
droll snapshots. Like all good art, it rewards 
probing. A throwaway dada query (¿Qué es 
más macho? Lightbulbs, pineapples, school- 
buses?) offers a lucid subtext: Pineapples 
were bombs in military slang. Or consider her 
use of voice filters, where her lovely mezzo 
suddenly becomes an authoritative basso. 
She used them first in Germany in the 1970s, 
where she worked before she came to be rec- 
ognized in the US. "When I spoke as myself, 
their reaction was politely interested. When I 
spoke as a man, and was bossy, they listened 
up - ja, sehr Deutsch - and I thought, aha! 
People who like to be bossed, and I like to 
boss, so- und so weiter, und so weiter. ld 
pushed this powerful little button. Then I 
thought, stay with that, but find some other 
things too. Do we need more authoritarianism 
in this world? Do we need to bring a little 
more of that particular kind of pain into this 
world? Only to play with." 

One plaything has been the nameless clone, 
one of Anderson's masculine avatars, an arti- 
fact of voice filters, fake hair, and trick video. 
He's a funny pint-size character, as we compare 
them on-screen together, bushy mustache and 
eyebrows, steroidal biceps, and slightly stunt- 
ed intellect. (Though come to think of it, the 
clone's observation isn't so dumb: "The camera 
is a great liar, but reality is pretty boring.") 

Anderson has some gentle fun with gender 
stereotypes in these dialogues, but the clone 
is really intended to allow her yet another 
point of view. "My point of view is first of all as 
an artist, and second as a New Yorker, and 
third as a woman, probably in that order. This 
is pretty limiting." By changing her voice, her 
appearance, her size ("the clone has a lowered 
altitude point of view") she - and we - see 
things differently. 

The quintessential Anderson image is a 
woman alone, playing her hopped-up violin or 
standing at her electronic keyboard, before an 
enormous screen (or bank of screens) upon 
which oversized images, words, phrases, and 
lights are projected: "Zero, one, zero, one; 
nobody wants to be a zero, everybody wants to 
be number one!" Her first performance ever, 
called Duets on Ice, was on the summer streets 
of New York in 1972. She stood on ice skates, 
themselves frozen in blocks of ice, and played a 
duet with a tape inside her violin. When the ice 
melted, the performance was over. 
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“| wanted to make a violin that talked. The 
violin had a speaker inside, and one part of the 
duet was on tape, the other was me live. In 
trying to make the violin talk, we made many 
different designs for violins, including my 
tape-bow violin, which ran a prerecorded tape 
over heads mounted on the violin's bridge." 
She wanted to sing like a violin too, and ended 
up using a pillow speaker inside her mouth, 
something normally used to learn German in 
your sleep. "A pillow speaker is a 79-cent item 
here on Canal Street, and cheap was my word - 
if it cost over a dollar, forget it; | was a strug- 
gling artist - but | wanted to use stuff | could 
get in my neighborhood, which was electron- 
ics, maybe part of the reason | moved here. I 
like junk stores, I like electronics, I like trying 
to fix things and making them do things they 
didn't do before." 

Anderson lives on Canal Street, one of New 
York's more infamous souks, which stretches 
across the lower bulging belly of Manhattan. 
Stroll it anytime, day or night: Pass through 
electronic-surplus stores, used-clothing shops, 
discount odds-and-ends, into a throbbing cen- 
tral district of Chinese food markets and shop- 
keeps hawking gold baubles that push the 
envelope for thin-film applications; finally you 
wind up at the Bowery, once a notorious skid 
row, but these days home to Hong Kong dim 
sum palaces and wholesale restaurant supply 
houses. A block off Canal Street, depending on 
whether you go north or south, is SoHo and 
Little Italy (more vestigial than viable) or the 
city courts and municipal offices. Anderson is 
“Down-town” in every sense. 

Many attempts to make art with high tech- 
nology don't work, she concedes. There's often 
a chilliness to the art, a whiff of the trade show, 
and if not those, it's a kind of relaxation device, 
“like the mind-gyms people are putting up all 
over town. I went last week to the opening of 
one and, let's put it this way, paisley has never 
been my favorite pattern. Moving paisley gives 
me a special kind of headache; it's almost drug- 
induced, as if there's a smaller gyro inside your 
regular head turning a different way. | find that 
irritating rather than illuminating; | don't even 
find it relaxing, and that's the point of a mind- 
gym. But they may figure out how to make a 
really exciting, flexible mind-gym." 

Anderson has said that technology today is 
the campfire around which we tell our stories. 
She reconsiders this idea. "Of course, there's 
the attraction to light and to this kind of pow- 
er, which is both warm and destructive. We're 
especially drawn to the power. Many of the 
images of technology are about making us 
more powerful, extending what we can do. 
Unfortunately, 95 percent of it is hype, because 
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I think we're powerful without it." She thinks 
the information superhighway is being over- 
sold, and brings out a book she's reading: Digi- 
tal Woes: Why We Should Not Depend on Soft- 
ware, by Lauren Ruth Wiener. She ticks off the 
examples that trouble her: unmanned super- 
tankers to carry oil to Japan, software bugs 
that overdose radiation therapy and kill cancer 
patients, even the car that will parallel park 
itself, thanks to sensors, and wedge you into 
the available space with an inch or two to 
spare. "But suppose you go to the movies," 
Anderson continues, "come back, find yourself 
between these two super-wonder cars, and you 
don't have the software - you're in big trouble. 
The information highway is being used mostly 
for tracking people down in terms of debt and 
credit, not for tapping into the Library of Con- 
gress, not really." 

This leads her to the Gulf War, "absolutely 
the biggest multimedia spectacular in the last 
few years. It was an art form on every impor- 
tant level: an incredible plot, wonderful graph- 
ics, a hidden monster we were supposed to get, 
and high-tech equipment. So what if it didn't 
work?" She pauses. "A big so what." She 
recounts the story of the 28 Americans who 
died due to a bug in the smart-bomb software: 
By the time a debugged version had been 
copied to tape, sent to Fort Maguire Air Force 
Base, then flown to Riyadh and trucked to the 
installation, it was February 26, the dead were 
dead and the war was over. "If you're going to 
do a fast war, this stuff better work." 

Anderson's new show, at present without a 
title, is going on nationwide tour in the fall of 
1994, and has one song built on a maxim from 
the founder of Italian Futurism, poet Filippo 
Tommaso Marinetti: "War is the highest form 
of modern art." Part of the show is preoccu- 
pied with these images of power and its mis- 
use. "But it's also an extremely personal thing 
as well. | got rather bored with being the tech- 
no-ice-queen observer, spouting. The question 
is, who am I to say these things? So I’m trying 
to look at things from quite another place." 

“Techno-ice-queen observer" is an odd self- 
description from an artist whose passions have 
always been apparent, if politely under con- 
trol: "Large Black Dick" is a mordant sendup of 
Senator Jesse Helms and his attempted censor- 
ship of Robert Mapplethorpe's photographs, 
while the poem "Listen, honey..." confronts 
both Playboy bunnies and feminists: 

And she said: "Listen honey, 

I make $800 a week at this job. 

l've got three kids to support. 

This is the best job l've ever had. 

So if you want to talk about women 
and money, 


why don’t you go down to the garment 
district 

where women make 10 cents an hour 

and why don’t you go and march around 

down there?” 

And I said: “Hmmmmmmmm...” 

Polymath poet, artist, musician, and com- 
poser Brian Eno is producing Anderson's new 
record, due out in summer 1994. “I suppose the 
thing that most impresses me about Laurie is 
her extraordinary energy to do things well," he 
says. "Having ideas is one thing - actually 
quite a lot of people can do that. Getting them 
realized is another. Fewer people do that. 
Doing new ideas well is very rare." 

He adds: "Laurie is conceptually generous. 
Her ideas are based on a kind feeling towards 
people, a sense of delight and affection for 
them. That feeling runs through everything 
she does; none of her work is based on humilia- 
tion or sneering, even when it's being angry or 
critical. She displays - both personally and in 
her work - a kind of tolerance for and fascina- 
tion with whatever people actually do." 

In late 1992, Anderson took a prototype 
version of the new 1994 show to Israel as a 
guest of the Israeli government. As part of the 
performance, she'd brought some explosives, 
and her Israeli promoter turned out to be a 
bomb expert. "When you're in the weekend 
military, you have a specialty, and his was 
bombs." He arranged a demonstration in a 
parking lot as a special surprise for her. 

"The first one goes off, and it's fabulous, an 
orange thing with a beautiful purple tail; the 
next one makes a huge pop, nothing visually. 
I'm really starting to enjoy this, until I think, 
wait a second, I’m from the country that is the 
largest arms supplier in the whole world, talk- 
ing bombs with the world's second biggest 
customer, and I’m having a great time! This 
is really disturbing. That's what high-tech 
means, really: Images of power to me have 
many connotations." 

As she began early in the fall of 1993 to 
record the show, she suddenly found herself 
going off into other wild new directions. She 
had no lyrics for these directions, and had to 
stop recording, reconsider. She went through a 
few months of what she calls "the collection 
phase,” that is “making huge notebooks of 
ideas that don't attach themselves to any 
sounds or even to each other very much. Then, 
working with the individual pieces, I try to 
make smaller piles of ideas - endless spewing 
into the PowerBook - just trying things out. 
l've been on a sleepless roll here for a while. 
Sleeplessness is important. It eliminates the 
Afternoon Critic: Is that any good? Do you 
really think. . . ? You just go ahead and do it. 


“I’ve never worked this way before. Usually I 
begin with a little bit of film, watch it over and 
over and get some lyrics from that. This feels 
backwards in a really interesting way, trying to 
make an emotional landscape, then find what 
kinds of ideas can live in it. I’m also trying to be 
not so fancy. There's one song | just wrote 
called "What I Believe.’ It's just a list of things I 
believe, a couple of pages long - it was so 
much fun to write. Since I don't have time to try 
these out on audiences, I have listeners who 
come in, people I really trust to listen to differ- 
ent versions. | trust myself to some extent, but 
some things are just too quirky, too personal; 
they don't make anybody else laugh, or think, 
or feel; they're simply opaque. To me, they're 
hysterically funny, so | do them for myself. But 
for performances, a line like 'because God is 
my boyfriend' feels dangerous to me - and fun. 
So it's in there." 


to listen, for just one minute, to whatever is 
happening in this giant ocean of sound, I thank 
John Cage for making me pay attention. There 
are some things you don't really need to 
manipulate. Art is about paying attention." 

Even if we live in a technology-saturated 
society, art doesn't have to be high-tech. “I’m 
absolutely convinced you can make a fantastic, 
exciting, relevant work with a pencil now. If 
you like these electronic tools, great. But it 
does genuinely make it harder: You're working 
with a giant pencil, really huge, with little parts 
that can and do go wrong all the time." 

This spring, HarperCollins will publish a 
retrospective of Anderson's last twenty years, a 
book called Stories from the Nerve Bible. "Like 
every artist, my own voice has changed a lot," 
she says, adding that she would argue for what 
she calls a "statute of limitations" on those voic- 
es from more than ten years ago. "You don't 


“‘TECHNO-ICE-QUEEN OBSERVER’ IS AN 

ODD SELF-DESCRIPTION FROM AN ARTIST WHOSE 
PASSIONS HAVE ALWAYS BEEN APPARENT, 

IF POLITELY UNDER CONTROL." 


Brian Eno has pointed out that in some ways, 
art today is less a matter of traditional skills 
(learning to finger an instrument, prepare a 
canvas) than a matter of selection. This sug- 
gests that almost anybody can do anything: 
What matters is what we choose to do. 

“The corollary is that selection - what you 
choose to focus on - is itself an art form,” says 
Anderson. Nevertheless, “plenty of artists 
haven't been able to control their equipment 
very well, yet they've made fantastic art, out- 
of-control art. Maybe they don't know how to 
draw, so they make these incredibly expressive 
things that are much better than if they were 
making just another copy. What do we need 
another copy for? 

“On the other hand, I’m not a fan of the CD- 
ROM that's a mix-your-own album. I would 
rather, as a reader or a listener, read or listen to 
something that has been finished. Perhaps the 
format hasn't been set up well enough; there 
aren't enough choices - it's fake creativity." 

She smiles as she begins to explore the con- 
tradictions. "It all became very wide open from 
the moment John Cage said that everything 
sounded as good as everything else, and it was 
only our limitations that made it less beautiful. 
I don't know - to me that's a giant stumbling 
block. I think the thrill of creation is making 
something from nothing. Yet whenever I stop 
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really have to take responsibility, because it's 
quite another person, a country cousin Who 
hasn't called in a while, kind of corny. But | am 
attached to some things about that way of 
speaking: it's direct, and | appreciate that a lot, 
absolute directness. Not trying to make it clever 
or new." She'll be touring with readings from 
Stories ("kind of a radio play") in the spring of 
1994, and by summer the as-yet untitled record 
produced by Eno will be out. She takes her new 
show on the road in the fall of 1994. 

"A few years ago, Brian began collecting 
little perfume bottles, just because he liked 
them. Then he began mixing the scents, mak- 
ing these incredible combinations. Now occa- 
sionally he goes to a big factory to do it. So 
when we did our last record, rather than sitting 
around afterwards talking about how we mix 
that, or who played bass, he took us all to a 
perfume factory, where we made a perfume. 
The secret of a really good perfume, Brian 
taught us, is that at its very core is something 
very, very stinky - civet - because the purpose 
of the nose is danger, to alert you. After that 
happens, then you can put on the pleasant 
smells. But first - wake up! So that's one of the 
things we've paid attention to in making this 
record, that at its core is something that's 
repellent, because those are the things that 
interest me." m m m 
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FurryMuckers 


497 teens. Her soft red fur clings damply 
to her body and a few droplets of water 
trickle from her cutely upturned pink 
nose. Her long red hair hangs silkenly 
down her back and a few damp strands fall 
in front of her large gentle eyes. She is 
completely nude before you. The fur of 
her inner thighs is orange and damp, 
becoming thinner and steamy near the 
uppermost edge. Her waist is very narrow 
and her body curves up towards her firm 
breasts, making a nearly perfect hour- 
glass shape... 


FurryMuckers like to jump into the Truth-or- 
Dare Hot Tub, where they feel each other's tails 
and stuff. When | first stumbled into FurryMuck 
(I was a fish named BigTuna; Wolfoids tried to 
eat me), | figured it was a very wry college-kid 
joke thing. It's not. It's quite serious. The place is 
at least as big and well-defined as LambdaMOO, 
with an apartment complex where 190 people 
live (if you want housing here, there's a waiting 
list) many bucolic parks and lakes, a taxi system, 
and underground caverns. Lots of squirreloids. 
It has a huge following, with hundreds of players 
who occasionally meet in real life for confer- 
ences in places like Philadelphia... It also goes 
a long way to explaining the Usenet group, 
alt.sex.bestiality. 

Isn't virtual sex kind of empty? | ask Quinn, 
who is a proponent of good, old-fashioned 
humanoid Netsex. 

"Not at all!" he replies. "It's a leap above phone 
sex. It's like interactive erotica. Of course, not 
everyone is that good." 

Of course. 

But, it's not physical sex, either. It's virtual, | 
point out. 

"How do you mean?" Quinn asks. "We share 
orgasms. That's physical. | suppose it's as real as 
two people on a bed, facing each other, mastur- 
bating as they recite Anais Nin." 

Quinn said he has a real-life girlfriend in addi- 
tion to his virtual assignations. 

"Some people think that if you have Netsex 
here you can't ‘get it’ IRL, [in real life]" he typed, 
adding that while that's true for some people, 
"others are here because they don't wanna waste 
their talents IRL. I’m of the latter category. | don't 
like modern social rites." 

For Quinn, there's more here than just Netsex. 
He loves to build things; to create places and fill 
them with bizarre and funny objects. He tells me 
that he used to read a lot; now he MOOs. 

"This is such an immediate fix to your read- 
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ers," he says. | understand what he's talking 
about. I’m reading a fine book now, Suttree, by 
Cormac McCarthy, very atmospheric and moody, 
and I can't stop thinking, great book, but it 
would be a better MOO. 

This medium could be what experimental 
writers Robert Coover, Michael Joyce, and the 
rest of the literary hypertext crowd are looking 
for. What marvelous ways will "real" writers 
use MOOs? 

Not long after meeting Quinn, | visit yduJ 
(that's Judy backwards, rhymes with fudge). 
She's one of the wizards. A professional program- 
mer, educated at Stanford University, she lived 
with Curtis for three years and was one of the 
first people to set virtual foot inside Lambda 
when it opened in November 1990. We talked in 
yduJ's Refuge, where she sat "cat on lap, Coke in 
hand, and little dish of M&Ms off to the side." 

"Uh, hang on, I'm being paged by Avenger - 
he's going to get the FCC to pull the plug on 
Lambda if | don't do something," she says, briefly 
attending to the call. "Some idiot posted a 
defamatory message...and Avenger was threat- 
ening to have the MOO shut down as a result. 
Unlikely to happen." 

She pasted Avenger's query up and it spooled 
across my screen: 


“T am not bluffing. I LOVE MOO BUT NO 
ONE HAS THE RIGHT TO DEFAME OTHERS. They 
can say all they want but not put someone 
else’s name on it.” 


yduJ sighs, signalling her disgust with the 
whole administrative thing. | tell her | heard she's 
getting sick of this place. 

“Well, it’s confusing, because I’m also addict- 
ed,” she says. “yduJ can’t stay away.” 

Me neither. It’s becoming an obsession. It's all 
I can do to stay below the 30-hour-a-month limit 
on my Internet account. Weirder still, my virtual 
life has been bleeding over into my real life. It 
has been suffusing my dreams. When | wake in 
the middle of the night, MOO words, MOO com- 
mands race through my head, all of them begin- 
ning with @. It reminds me of college when 
| played too much chess. Cross the street catty- 
corner and | was moving like a bishop. Walk 
down the hall and | was a rook... 

“| was really addicted a year ago,” yduj says. 
“By that | mean I put my MOO life ahead of 
almost everything else - social life, job, etc. The 
people at my job were nuts, they still thought | 
did a fine job and still gave me raises. But | felt 
like shit about myself.” 

It got out of hand she says, improving only 
when she quit her job and got another that 
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required her physical presence at work. Now, 
she figures she MOOs maybe two hours a day. 

She spends her time between Lambda and 
JaysHouseMOO, a place set up recently by some of 
the other founding programmers at Lambda who 
have quit the place for a more serious, civil MOO. 

"| go there because the people are more 
polite," yduJ explains. "It's a fascist environment 
- you suck up to the wizards or you're out of 
there. We do @toad for cause, but rarely. We 
don't give you anything, no progbit [the pro- 
grammer's bit, the authorization needed to build 
more interesting stuff than the rank and file 
MOOer], no quota. We don't have any cool player 
classes and we won't let anyone make them." 

JaysHouseMOO, she says, is only for serious 
programmers, people who are interested in 
pushing MOOcode to its limits. They're attempt- 
ing to tie some of the resources of the Internet 
into the MOO itself, allowing, for instance, 
people to do archie searches for software with- 
out ever leaving the MOO. A dictionary is in the 
library, allowing MOOers to look up words - 
invisibly conducting the search from a diction- 
ary server elsewhere on the Net. 

"We also have a MOO-based hypertext thing 
that we're working on so you can wander around 
in gopherspace pretty easily," she says. "Fascism 
is quite the nice system when you're one of the 
fascists. :-)" she says. 

Weeks have gone by and | find myself unable 
to stop MOOing. The problem is there's always a 
new MOO to check out. Curtis has put the core 
code of LambdaMOO up on a PARC computer for 
all the world to grab, and all the world is grab- 
bing it. The MOOs themselves are evolving, 
becoming easier to use, with neat-o features that 
improve upon the groundbreaking work that 
Curtis et al have done here at Lambda. On Meta- 
verse, for instance, a subscription-based MOO 
run by Steve Jackson Games of Austin, Texas, 
players have a small compass in the corner of 
their screens, telling them where they are. Meta- 
verse could be the first planned community in 
cyberspace, with roads neatly laid out and await- 
ing development. 

Where is all this heading? | have no idea. 
Some people say that MOOs are the perfect 
model for the Infobahn, or whatever it's being 
called this week, making the whole mess of 
navigating on and between networks invisible, 
hidden in MOO’s clothing. Maybe. In any event, 
| doubt these things will go away. With each 
new MOO, a new community begins and new 
cultures emerge to socialize a place where any- 
thing is possible. The Big Surprise of the Infor- 
mation Age is what people use their computers 
for: to communicate. m m m 
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4103 over their networks. Since then the British 
cable industry has been virtually taken over by 
North American cable firms and Baby Bells: Nynex, 
US West (in a joint venture with TCI), Southwestern 
Bell, Cox Cable, Comcast, and Canada's Videotron 
are all here. In a big way. 

Before the end of the decade, this handful of 
companies plans to invest US$10 (£6.7) billion 
installing networks designed to carry two-way 
voice, video, and text signals - networks that are 
broadband, fully switched, and fiber-linked either 
to the curb or to the neighborhood. As they rip up 
streets from Manchester to Birmingham and Lon- 
don to Liverpool, the Americans are building for 
Britain what the head of Nynex's cable subsidiary 
here calls "the most advanced information infra- 
structure anywhere in the world." 

The uses for that infrastructure have so far been 
pretty mundane. Cable companies quickly discov- 
ered that the thing most tempting to potential 
subscribers was not information services or even 
more TV channels, but plain old telephone service 
at cheaper rates than those charged by the extor- 
tionate ex-monopoly, British Telecom. The video 
games available online are slow, crude and, 
because you move not with a joystick but by push- 
ing buttons on the remote, a real strain to operate. 
Even so, there's something to be said for being 
able to come home and punch up even a clunky 
approximation of Q*Bert, or watch an instant 
replay from a soccer match from different camera 
angles, or check a text-based newswire for an 
update on whatever cruelty Charles happens to 
be administering to Diana that evening. 

This is, to be sure, a primitive precursor to televi- 
sion's interactive future. But it's also a tangible one, 
and a likely springboard for more sophisticated 
applications. It is, after all, no accident that the 
same companies wiring up Britain are among the 
leading players jockeying for position in America's 
increasingly frenzied digital derby. For them, 
Britain is a laboratory, the perfect place, because of 
deregulation, to experiment and prepare for the 
upheaval that lies ahead at home. 

So what is the BBC doing to prepare for that 
upheaval - an upheaval that is already trans- 
Atlantic, and will soon be global, in character? Not 
a lot. True, there is the occasional press release 
announcing, say, a linkup with a fiber-optic net- 
work to relay signals around the country. True, the 
BBC has people working on digital compression 
and the like. And true, the Beeb's bosses have 
learned to talk the talk - even to use precisely the 
same language as American media moguls like 
Time Warner's Gerald Levin. Asked whether he 
believes that digital technology is going to trans- 
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form TV, Birt replies, “I’m sure a day will come 
when people will be able to watch what they want, 
when they want, where they want." 

The trouble is, Birt doesn't really believe, in his 
heart of hearts, that day will come for a long, long 
time. "Technology is one thing; business is anoth- 
er," he says. "These developments always seem to 
take a lot longer than anyone thinks they wil 
How long? Birt's not saying - publicly, that is. But 
according to BBCers, the corporation's projections 
about when video-on-demand, interactive TV, and 
so on will materialize are, in the words of one insid- 
er, "conservative to the point of disbelief." 

Thinking conservatively might make sense, if it 
weren't for one awkward fact: Interactive TV is 
already being delivered in Britain, to the distrac- 
tion of a growing number of the BBC's once-loyal 
viewers. In America, where video-on-demand is 
not a threat to the BBC's audience but an opportu- 
nity for the BBC to earn some cash from its rich 
library of programs, these services are being rolled 
out in a series of highly publicized trials by firms 
like Time Warner and US West. But you won't be 
seeing a BBC channel in Orlando or Omaha. Ask 
Birt why and he'll tell you, after expressing justifi- 
able skepticism about the media hype over these 
trials, that the BBC is "still formulating its strategy" 
on video-on-demand, and that the question of 
how best to exploit its archive is just that - “a jolly 
good question." Translation: What's going on in 
America is either not real or not important enough 
for us to give it top priority. Thus have the BBC's 
leaders greeted the digital dawn, across the ocean 
and in their own back yard, by drawing the drapes 
and burying their heads beneath the pillows. 

There is, however, one notable exception to this 
de facto strategy of disengagement: World Service 
Television. In late 1991, the BBC decided to launch a 
round-the-clock satellite news channel to compete 
head-on with CNN. For help the corporation turned 
to Richard Li, the abrasive, twentysomething boss 
of Hong Kong's Star TV, a pan-Asian broadcaster 
then owned by Richard's father, multibillionaire Li 
Ka-shing. Star's main attraction was the sprawling 
footprint of its satellites, which stretches from 
Egypt to the Philippines. Seeking a news channel 
for Star, Richard Li first sought CNN. But his offer, 
says CNN's president Tom Johnson, was unaccept- 
able. "They wanted too much control over our 
advertising and too big a slice of our revenue." 

For the cash-strapped BBC, taking the same deal 
was a no-brainer. Star was the only way to get 
World Service Television up and running. Building 
on the infrastructure of World Service Radio, the 
Beeb has established WSTV as a formidable com- 
petitor, reaching some 45 million viewers in 11 
million homes. In India and many parts of Asia, it 
is clearly trouncing CNN - so much so that the 
Atlanta-based network has been making a conspic- 
uous effort to "internationalize" (i.e. de-American- 
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ize) its news content everywhere outside the US. 

Making matters worse for CNN, the BBC 
announced last March that it had forged a world- 
wide alliance with ABC News, the strongest and 
most international of America’s network news 
divisions. Beyond swapping footage and pooling 
some foreign bureaus, the nature of the alliance 
was ambiguous. Was it a power play directed at 
CNN? Tom Johnson says only that “We respect 
both the BBC and ABC, and are monitoring their 
alliance closely.” 

There may not be much to monitor. A year after 
the venture began, it remains far from clear what it 
amounts to. One American network executive 
suggested to Ken Auletta in The New Yorker that 
the alliance was “a press release... thats all" a 
charge Birt vigorously denies. "Anyone who thinks 
it's just a press release doesn't know the people 
who run the BBC or the people who run ABC." Birt 
also denies that the alliance is simply a cost-cut- 
ting exercise, indeed that neither side is "trying to 
save a penny on the deal." 

Whatever the status of the ABC alliance, it is 
surely more comfortable than the one with Star 
and its new owner, Rupert Murdoch. When Mur- 
doch bought a controlling stake in the broadcaster 
for US$525 (£354) million last July, the BBC cringed. 
The tycoon has never been a friend of the Beeb - 
though they have done deals together - and he 
clearly harbors global ambitions for his own Sky 
News channel. Late last year, Murdoch threatened 
to kick WSTV off its satellites, on the grounds that 
by planning an Arabic version of the channel, the 
BBC was violating its contract with Star. The real 
reason may be political: Murdoch privately com- 
plains that the BBC's news causes him huge 
headaches with governments in Asia (China, 
Malaysia, Singapore) but that he cannot dump 
WSTV because "they'd lynch me in London." 

Clashes between Murdoch and the BBC are 
bound to continue. But the important ones will not 
be fought over politics or personalities but over 
commercial imperatives. The global news business 
is getting more crowded by the day; this despite 
the fact that it has never been very profitable even 
for CNN. Birt has no illusions that WSTV is a serious 
money-spinner. On the BBC's most optimistic fore- 
casts, the service may be bringing in £10 (US$14) 
million profits by 1995. Nothing to sneeze at - but 
a trifling sum compared to the £1.5 (US$2.2) billion 
yielded by the license fee. Prestige may be gained 
on the world stage, but the real battle for the BBC's 
survival is being fought at home. 


hen Gerald Kaufman, Labor politi- 
cian and member of a parliamentary 
committee conducting the debate 
leading up to the 1996 charter 
renewal, returned last December from a week 
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4140 Angeles, he compared the state of Britain's 
TV industry to "the last days of Toy Town." Kauf- 
man had seen the multimedia future - and how it 
works. Yet even if it didn't, the way in which the 
simple proliferation of channels is gradually alter- 
ing people's viewing habits from plain old TV 
ensures that the BBC is in for a rough ride. 

Satellite and cable channels (most British sub- 
scribers get at least 30) have seen their audience 
share edge up past 5 percent. Again, the numbers 
deceive: In wired homes, be they dish or cable, the 
figure hovers closer to 30 percent. As the propor- 
tion of such homes rises by the turn of the century 
to more than half, Zenith Media reckons that chan- 
nels other than the four terrestrial ones will snag 
20 percent or more of the total audience. 

At the BBC such prognostications are not known 
as forecasts. If you are a Birtist, arguing for the need 
to change, they are facts. If you are an anti-Birtist, 
arguing for the status quo, they are self-fulfilling 
prophecies. Either way the implications are ugly. 
The BBC, for all its strengths, has had a hard time 
lately holding on to its audience. Its ratings hit new 
lows last year, slipping into the low 40 percent 
range for BBC 1 and BBC 2 combined. This will only 
get worse. Birt has been valiantly candid in admit- 
ting that he assumes the BBC's audience share will 
probably sink to 30 percent by decade's end. And 
that assumes a world of, say, 50 channels. Assume 
500 and the picture grows darker still. 

Part of what's behind this decline is the uncom- 
fortable truth that, in some crucial areas, the BBC's 
programs are just not what they used to be. It's 
been a long time since the last BBC comedy as 
good as Fawlty Towers. But the heart of the prob- 
lem lies elsewhere. The BBC is running smack up 
against television's most basic law: Give people 
more choice, they use it. What they choose may be 
wonderful or it may be pap/crap - and there are 
plenty of both on the BBC - but the effect of audi- 
ence fragmentation on the ratings of the market 
leader is the same. They fall. 

This verity has brought America's networks 
close to ruin. (Don't believe the hype: ABC, CBS, 
and NBC will all be on the verge of terminal 
unprofitability in four years. You read it here first.) 
The consequences for the BBC are different, but 
no less knotty, and the Beeb will be confronted by 
public broadcasters repeatedly as technology 
spreads choice to viewer-users worldwide. The 
central premise for the license fee (and for most 
other public subsidies for TV) is the notion of 
spectrum scarcity. 

Bandwidth is a national resource that is doled 
out, along with stacks of taxpayers' money, to the 
BBC; in return the broadcaster supposedly makes 
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programs for the betterment of all citizens. Contin- 
ued support for the deal rests on the fact that most 
people watch the BBC a lot of the time. 

But with the arrival of multichannel TV, this 
equation no longer adds up. Spectrum scarcity: 
gone. The BBC's audience: shrinking. How long will 
the public tolerate a compulsory television tax on 
top of their cable and satellite fees, especially 
when the tax is used to pay for programs that 
more and more people are watching less and less? 
And especially when those tax dollars could be 
going for public services like education (the BBC's 
budget is fully half the amount spent each year by 
Britain's Department of Education) that are infi- 
nitely more important to the public weal? 

The BBC has research aplenty to show that peo- 
ple do not mind the license fee. No surprise there; 
the multichannel revolution is young yet. But Birt 
and his lieutenants know that maintaining support 
for the license fee will be increasingly difficult as 
people go for satellite and cable. If the BBC tries to 
do so by keeping its ratings high, by being a ser- 
vice watched by most people a lot of the time, it 
will have to do something that was unnecessary 
when there were just four channels: chase viewers. 
Following this path means programming like a 
commercial broadcaster (why should viewers be 
taxed to support that?) and possibly seeing ratings 
fall anyway. If, however, the BBC tries to justify 
itself by making mainly the worthy, highbrow 
programs that the market might not normally 
provide, it will be accused of elitism (why should 
all viewers be taxed to support the tastes of a few?) 
and will certainly see its ratings plummet as it 
takes a turn into that dreaded PBS neighborhood, 
the cultural ghetto. 

John Birt deserves your pity, but he doesn't 
want it. He thinks he has a way out of this conun- 
drum. As the charter review gets underway, the 
BBC's position is that in the future it will make 
programs "of unusually high quality that are, or 
might be, at risk in a purely commercial market" 
and will ^withdraw from programs that are provid- 
ed in abundance elsewhere." Which sounds like 
the second, elitist, course. But wait: The BBC will 
keep making every kind of program, as it does 
now. Which sounds like the first, populist, course. 
The key, Birt declares, is that the BBC's shows, of 
whatever sort, will not be "derivative or imitative." 
Light sitcoms? Fine, as long as they are not "formu- 
laic." Game shows and soap operas? Okay, as long 
as they are not "unchallenging." All of which 
sounds suspiciously like a muddle. 

Birt will probably get away with it. No one in the 
government is seriously talking about taking the 
license fee away - this time. But by the time the 
next charter review rolls around, sometime 
between 2006 and 2011, they will be. For the truth 
is that the digital and multichanneled revolutions 
make the conundrum facing the BBC insoluble — 
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assuming, that is, that the BBC stays essentially the 
same. As serious (and as seriously upsetting to 
those inside the corporation) as Birt's ideas for 
change are, they are not really radical at all. He 
wants the Beeb to keep doing everything it's 
always done. He clings to the license fee. And, 
despite his protestations to the contrary, he 
regards the revolutions that are transforming the 
broadcasting business as threats to be blunted 
rather than opportunities to be embraced. 

Maybe his defensiveness is natural. But it's also 
crippling. In a world where technology is not only 
dramatically expanding channel capacity but is 
also creating more discrete methods of paying 
(subscription, pay per view, tiered rates) for TV, the 
license fee is doomed. The belief that the BBC must 
rely on it, with all the political quandaries it entails, 
is therefore self-defeating. 

Worse, it obscures alternatives. The expansion of 
bandwidth and the computerization of cable sys- 
tems is about to create a nearly insatiable appetite 
for programming. The BBC has a huge supply of it 
(one ready source of cash), a huge talent base for 
making more (another), and perhaps the most 
powerful television brand name in the world. But 
roam around and talk to America's broadcasting 
and cable bosses, and you'll hear the same thing 
again and again: “I don't get it. Where's the BBC?" 
No doubt Birt will eventually come up with a 
coherent strategy for invading the international 
market. But the fact that the BBC doesn't already 
have one is frankly pathetic, a scar left by its pam- 
pered past that may take a long time to disappear. 

But heal it must. If the BBC is to survive it must 
seize the future. Birt's cost cutting, his market- 
driven orientation and his experimentation with 
World Service Television and the ABC alliance are a 
start. Now imagination is needed, the sort of imag- 
ination that would push the BBC into themed pay- 
per-view and cable channels at home and abroad. 
Or into using decoder boxes to turn one of its two 
TV channels into a subscription service, and using 
the funds from these operations, plus other com- 
mercial activities (international program sales, 
digital data broadcasting, whatever) to pay for its 
main, public-service channel. Not full-scale privati- 
zation, but a mixed funding base to which the 
government could contribute a hefty subsidy out 
of general tax revenues. 

The result would be a nearly unrecognizable 
BBC. Its public-service agenda would be narrower, 
more focused. But the corporation could conceiv- 
ably be just as ambitious, and perhaps even as 
big, as it is now. Bringing off such a transformation 
would be almost impossibly hard. Yet not trying 
is the surest way to guarantee that neither its 
friends nor its enemies will be cursing the BBC at 
the 2004 Edinburgh television festival. Without 
truly radical change, it won't matter enough to 
argue about. m m m 
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Message 9: 

Date: 2.1.94 

From: Nicholas Negroponte 
(nicholas@media.mit.com) 

To: Ir@wired.com 8 
Subject: Talking With Computers 


“Okay, where did you hide it?” 
“Hide what?” 

“You know!” 

“Well, where do you think?” 
"Oh." 

The scene comes from an MIT proposal on 
human-computer interaction submitted to ARPA 
twenty years ago by Chris Herot (now at Lotus), Joe 
Markowitz (now at the CIA) and me. It made two 
important points: Speech is interactive, and mean- 
ing between people who know each other well — 
can be expressed in shorthand language that prob- 
ably would be meaningless to others. 

It may be difficult for the reader to believe the 
degree to which speech I/O has been studied sepa- 


Talking with computers goes beyond 
speech alone. The use of parallel 
channels (gesture, gaze, and speech) 
should be the essence of human- 
computer communications. 


rately in the past. Like Benedictine monks, each 
research team developed and guarded a special 
voice input or output technique, rarely fussing over 
the conversational brew. Understanding speech as 
a component of a conversation is very different 
from understanding it as a monologue. 


Ah Ha! 

| have told the following story a million times 
(admittedly, a figure of speech!). In 1978, our lab at 
MIT was building a management information sys- 
tem for generals, CEOs, and 6-year-old children, 
namely an MIS system which could be learned in 
less than ten seconds. As part of this project we 
received NEC's top-of-the-line, speaker-dependent, 
connected speech-recognition system. Like all such 
systems, then and now, it was subject to error when 
the user showed even the lowest level of stress in 
his or her voice. Mind you, this would not necessari- 
ly be audible to you or me. 

ARPA, the sponsors of that research, made peri- 
odic "site visits" to review our progress. On these 
occasions, the graduate students prepared what we 
thought were bug-free demonstrations. We all 
wanted the system to work absolutely perfectly 
during these reviews. The very nature of our 
earnestness produced enough stress to cause the 
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system to crash and burn in front of the ARPA brass. 

Like a self-fulfilling prophecy, the system almost 
never worked for important demos; our graduates 
were just too nervous and their voices reflected 
their condition. 

A few years later, one student had an idea: Find 
the pauses in the user's speech and program the 
machine to generate the utterance, "ah ha," at 
judicious times. Thus, as one spoke to the machine, 
it would periodically say: ah hha, ahhh ha, or ah ha. 
This had such a comforting effect (it seemed that 
the machine was encouraging the user to 
converse), that the user relaxed a bit more and the 
performance of the system skyrocketed. 

Our idea was criticized as sophisticated charla- 


tanry. Rubbish. It was not a gimmick at all, but an 
enlightened fix. It revealed two important points: 
For one, not all utterances need have lexical mean- 
ing to be valuable in communications; for another, 
some utterances are purely protocols, like network 
handshaking. Think of yourself on the telephone. If 
you do not say "ah ha" to the caller at appropriate 
intervals, the person will become nervous and, 
ultimately, inquire: "Are you there?" You see, the "ah 
ha" is not saying "yes," “no,” or "maybe," but is basi- 
cally transmitting one bit of information to say, "I'm 
still here and listening." 

The reason for revisiting this long story is that 
some of the most sophisticated people within the 
speech recognition community failed to understand 
what I have just illustrated. In fact, in many labs 
today, speech recognition and production are still 
studied in different departments or labs! | frequently 
ask, "why?" One conclusion is that these people are 
not interested in communication, but transcription. 
That is to say, people in speech recognition-wish to 
make something like a "listening" typewriter which 
can take dictation and produce a document. Good 
luck! People are not good at that. Have you ever 
read a transcription of your own speech? 

Instead of transcription, let's look at speech as an 
interactive medium, as part of a conversation. This 
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perspective is well presented in the forthcoming 
book by Chris Schmandt entitled Voice Communica- 
tion with Computers: Conversational Systems, (Van 
Nostrand Reinhold, 1994). 


Table Talk 

Talking with computers goes beyond speech alone. 
Imagine the following situation. You are sitting 
around a table where everyone but you is speaking 
French, but you do not speak French. One person 
turns to you and says: “Voulez-vous encore du vin?” 
You understand perfectly. Subsequently, that same 
person changes the conversation to, say, politics in 
France. You will understand nothing unless you are 
fluent in French (and even then it is not certain). 

You may think that “Would you like some more 
wine?” is baby-talk, whereas politics requires sophis- 
ticated language skills. So, obviously the first case is 
simple. Yes, that is right, but that is not the impor- 
tant difference between the two conversations. 

When the person asked you if you wanted more 
wine, he or she probably had an arm stretched 
toward the wine bottle and eyes pointed at your 
empty wine glass. Namely, the signals you were 
decoding were parallel and redundant, not just 
acoustic. Furthermore, all the subjects and objects 
were in the same space and time. This is what made 
it possible for you to understand. 

The point is that redundancy is good. The use of 
parallel channels (gesture, gaze, and speech) should 
be the essence of human-computer communica- 
tions. In a foreign land, one uses every means possi- 
ble to transmit intentions and read all the signals to 
determine even minimal levels of understanding. 
Think of a computer as being in such a foreign land, 
ours, and being expected to do everything through 
the single channel of hearing. 

Humans naturally gravitate to concurrent means 
of expression. Those of you who know a second 
language, but do not know it very well, will avoid, if 
at all possible, using the telephone. If you arrive at 
an Italian hotel and find no soap in the room, you 
will go down to the concierge and use your best 
Berlitz to ask for soap. You may even make a few 
bathing gestures. That says a lot. 

When | talk with my computers in the future, | 
will expect the same plural interface. If do too 
much talking at one of my computers, | will not be 
surprised if it asks me one day, "Can we have a 
conversation about this?" 
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